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DIVISION I 


GENERAL REQUIREMENTS 


SECTION 1061 
DEFINITIONS AND TERMS 


Wherever in these specifications or in other contract 
documents the following terms or pronouns in place of 
them are used, the intent and meaning shall be interpreted 
as follows: 


101.01 Abbreviations. Wherever the following abbre- 
viations are used in these specifications or on the plans, 
they are to be construed the same as the respective expres- 
sions represented: 


AAN—Ame rican Association of Nurserymen 
AAR—Association of American Railroads 
AASHO—American Association of State Highway 
Officials 
ACI—American Concrete Institute 
AGC—-Associated General Contractors of America 
AIA—American Institute of Architects 
AISC—American Institute of Steel Construction 
ARA—American Railway Association 
AREA—American Railway Engineering Association 
ASA—American Standards Association 
ASCE—American Society of Civil Engineers 
ASLA—American Society of Landscape Architects 
ASME—American Society of Mechanical Engineers 
ASTM—Ame rican Society for Testing and Materials 
AWG—American Wire Gauge 
AWPI—American Wood Preservers Institute 
AWS—American Welding Society 
AWWA—American Water Works Association 
BPR—Bureau of Public Roads—Department of 
Transportation 
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Code—National Electric 
EIA—Electronic Industries Association 
FSS—Federal Specifications and Standards, Gen- 
eral Services Administration. 
IEEE—Institute of Electrical and Electronics Engi- 
neers 
MUTCD—Manua!l on Uniform Traffic Control Devices 
for Streets and Highways. Published by the 
Bureau of Public Roads 
NEMA—National Electrical Manufacturers Associa- 
tion 
SAE—Society of Automotive Engineers 
UL—Underwriters Laboratories, Incorporated 
USASI—United States of America Standards Institute 


101.02 Advertisement. The public announcement, as 
required by law, inviting bids for work to be performed or 
materials to be furnished. 


101.03 Award. The acceptance by the Department 
of a bid. 


101.04 Bidder. An individual, firm, or corporation 
submitting a bid for the advertised work. 


101.05 Bridge. A_ structure, including supports, 
erected over a depression or an obstruction, as water, 
highway, or railway, and having a track or passageway for 
carrying traffic or other moving loads and having a length 
measured along the center of roadway of more than twenty 
(20) feet between undercopings of abutments or extreme 
ends of openings for multiple boxes. | 


Length. The length of a bridge structure is the overall 
length measured along the line of survey stationing back to 
back of backwalls of abutments, if present, otherwise end 
to end of the bridge floor; but in no case less than the total 
clear opening of the structure. 


Roadway width. The clear width measured at right 
angles to the longitudinal centerline of the bridge between 
the bottom of curbs or guard timbers or in the case of 
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multiple height of curbs, between the bottoms of the lower 
risers. 


101.06 Calendar Day. Every day shown on the cal- 
endar. 


101.07 Contract Change Order. A _ written order 
issued by the Engineer to the Contractor, covering changes 
in the plans or quantities or both, within the scope of the 
contract and establishing the basis of payment and time 
adjustments for the work affected by the change. 


101.08 Channel. A natural or artificial water course. 


101.09 Contract. The written agreement between the 
Department and the Contractor setting forth the obliga- 
tions of the parties thereunder, including, but not limited to 
the performance of the work, the furnishing of labor and 
materials, and the basis of payment. 

The contract includes the invitation for bids, proposal, 
contract form and contract bond, standard specifications, 
supplemental specifications, special provisions, general and 
detailed plans, notice to proceed, and any change orders 
and supplemental agreements that are required to com- 
plete the construction of the work in an acceptable man- 
ner, including authorized extensions and basis of payment 
thereof, all of which constitute one instrument. 


101.10 Contract Bond. The approved form of secu- 
rity, executed by the Contractor and his surety or sureties, 
guaranteeing complete execution of the contract and all 
supplemental agreements pertaining thereto and the pay- 
ment of all legal debts pertaining to the construction of the 
project. 


101.11 Contract Item (Pay Item). A specifically de- 
scribed item of work for which a price is provided in the 
contract. 


101.12 Contractor. The individual, firm, or corpora- 
tion contracting with the Highway Department for per- 
formance of prescribed work. 
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101.13 Contract Time. The number of work days or 
calendar days allowed for completion of the contract, in- 
cluding authorized time extensions. 

In case a calendar date of completion is shown in the 
proposal in lieu of the number of working or calendar 
days, the contract shall be completed by that date. 


101.14 Culvert. Any structure not classified as a 
bridge which provides an opening under the roadway. 


101.15 Department. The party of the first part to a 
contract which shall be the State Highway Department as 
constituted under the laws of the State of Nevada, for the 
administration of highway work. 


101.16 Detour. A temporary route for traffic around 
a closed portion of road. 


101.17 Directors. The directors of the State High- 
way Department of the State of Nevada as established by 
the laws of the State of Nevada, acting directly or through 
their authorized representatives. 


101.18 Divided Highway. A highway with separated 
roadways for traffic in opposite directions. 


101.19 Employee. Any person working on the proj- 
ect mentioned in the contract of which these specifications 
are a part, and who is under the direction and control, or 
receives compensation from the Contractor or his subcon- 
tractor. 


101.20 Engineer. The State Highway Engineer of 
the State of Nevada, acting either directly or through his 
duly authorized representatives, who is responsible for the 
engineering supervision of the construction. 


161.21 Equipment. All machinery and equipment, 
together with the necessary supplies for upkeep and main- 
tenance, and also tools and apparatus necessary for the 
proper construction and acceptable completion of the 
work. 
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101.22 Extra Work. An item of work not provided 
for in the contract as awarded but found essential to the 
satisfactory completion of the contract within its intended 
scope. 


101.23 Frontage Road or Frontage Street. A _ local 
street or road auxiliary to and located generally on the side 
of an arterial highway for service to abutting property and 
adjacent areas and for control of access. 


101.24 Highway. A general term denoting a public 
way for purposes of vehicular travel, including the entire 
area within the right of way. 


101.25 MHolidays. In the State of Nevada, these occur 

on: 

New Year’s Day—January 1 

Memorial Day—May 30 

Independence Day—July 4 

Labor Day—First Monday of September 

Admission Day—October 31 

Veterans’ Day—November 11 

Thanksgiving Day—Fourth Thursday of November 

Christmas Day—December 25 


or on any day that may be designated by the President of 
the United States or the Governor of Nevada for public 
fast, thanksgiving, or holiday. 

If any holiday listed above falls on a Sunday, the follow- 
ing Monday shall be considered a holiday. 


101.26 Inspector. The Engineer’s authorized repre- 
sentative assigned to make detailed inspections of contract 
performance. 


101.27 Laboratory. The testing laboratory of the 
Department or any other testing laboratory which may be 
designated by the Engineer. 


101.28 Major Contract Item. Any contract item 
having an original contract value of five (5) percent or 
more of the total original contract amount. 
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101.29 Materials. Any substances specified for use 
in the construction of the project and its appurtenances. 


101.30 Median. That portion of a divided highway 
separating the travel ways for traffic generally in opposite 
directions. 


101.31 Notice to Contractors. The official notice 
inviting bids for the proposed work. 


101.32 Notice to Proceed. A written notice to the 
Contractor to proceed with the contract work including, 
when applicable, the date of beginning of contract time. 


101.33 Plans. The approved plans, profiles, typical 
cross sections, working drawings, and supplemental draw- 
ings, or exact reproductions thereof, which show the loca- 
tion, character, dimensions, and details of the work to be 
done. 


101.34 Profile Grade. The trace of a vertical plane 
intersecting the top surface of the proposed structural sec- 
tion as shown on the plans. Profile grade means either ele- 
vation or gradient of such trace according to the context. 


101.35 Project. The specific section of the highway 
together with all appurtenances and construction to be per- 
formed thereon at the prices quoted. 


101.36 Proposal. The offer of a bidder, on the pre- 
scribed form, to perform the work and to furnish the labor 
and materials at the prices quoted. 


101.37 Proposal Form. The approved form on 
which the Department requires bids to be prepared and 
submitted for the work. 


101.38 Proposal Guaranty. The security furnished 
with a bid to guarantee that the bidder will enter into the 
contract if his bid is accepted. 
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101.39 Right of Way. A general term denoting land, 
property or interest therein, usually in a strip, acquired for 
or devoted to a highway. 


101.40 Road. A general term denoting a public way 
for purposes of vehicular travel, including the entire area 
within the right of way. 


101.41 Roadbed. The graded portion of a highway 
within top and side slopes, prepared as a foundation for 
the pavement structure and shoulders. 


101.42 Roadside. A general term denoting the area 
adjoining the outer edge of the roadway. Extensive areas 
between the roadways of a divided highway may also be 
considered roadside. 


101.43 Roadside Development. Those items neces- 
sary to the complete highway which provide for the 
preservation of landscape materials and features; the 
rehabilitation and protection against erosion of all areas 
disturbed by construction through seeding, sodding, mulch- 
ing, and the placing of other ground covers; such suitable 
planting and other improvements as may increase the effec- 
tiveness and enhance the appearance of the highway. 


101.44 Roadway. The portion of a highway within 
limits of construction. 


101.45 Shoulder. The portion of the roadway con- 
tiguous with the traveled way for accommodation of 
stopped vehicles, for emergency use, and for lateral sup- 
port of base and surface courses. 


101.46 Sidewalk. That portion of the roadway pri- 
marily constructed for the use of pedestrians. 


101.47 Special Provisions. Additions and revisions 
to the standard and supplemental specifications covering 
conditions peculiar to an individual project. 
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101.48 Specifications. The directions, provisions, and 
requirements contained in the Standard Specifications and 
supplemental specifications as modified by the special pro- 
visions. Whenever the term “these specifications” is used 
in this book, it means the provisions set forth in this book. 


101.49 State. The State of Nevada acting through its 
authorized representatives. 


101.50 Street. A general term denoting a public way 
for purposes of vehicular travel, including the entire area 
within the right of way. 


101.51 Structures. Bridges, culverts, catch basins, 
drop inlets, retaining walls, cribbing, manholes, end walls, 
buildings, sewers, service pipes, underdrains, foundation 
drains, and other features which may be encountered in 
the work and not otherwise classed herein. 


101.52 Subcontractor. Any individual, firm, or cor- 
poration to whom the Contractor, with the consent of the 
Department, sublets any part of the contract. 


101.53 Subgrade. The top surface of a roadbed : 
upon which the pavement structure and shoulders are con- 
structed. 


101.54 Substructure. All of that part of the structure 
below the bearings of simple and continuous spans, skew- 
backs of arches, and tops of footings of rigid frames, 
together with backwall, wingwalls, and wing protection 
railings. 


101.55 Superintendent. The Contractor’s authorized 
representative in responsible charge of the work, present 
on the work at all times during the progress to supervise 
and direct the construction, to receive and fulfill instruc- 
tions from the Engineer, and to accept orders for changed 
and extra work. . 


101.56 Superstructure. The entire structure except 
the substructure. 
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101.57 Supplemental Agreement. A written agree- 
ment made and entered into by and between the Contrac- 
tor and the Department covering work not otherwise 
provided for, revisions in or amendments to the terms of 
the contract, or conditions specifically prescribed in the 
specifications as requiring supplemental agreements. Such 
supplemental agreements become a part of the contract 
when approved and properly executed. 


101.58 Suppiemental Specifications. Additions and 
revisions to the Standard Specifications that are adopted 
subsequent to the issuance of the printed book. 


101.59 Surety. The corporation, partnership, or in- 
dividual, other than the Contractor, executing a bond fur- 
nished by the Contractor. 


101.60 Traffic Lane. The portion of a traveled way 
for the movement of a single line of vehicles. 


101.61 Traveled Way. That portion of roadway for 
the movement of vehicles, exclusive of shoulders and aux- 
iliary lanes. 


101.62 Work. Work will mean furnishing all labor, 
materials, equipment, and other incidentals necessary or 
convenient to the successful completion of the project and 
the carrying out of all of the duties and obligations as 
imposed by the contract. 


101.63 Working Day. A calendar day on which 
weather and other conditions not under the control of the 
Contractor will permit construction operations to proceed 
for the major part of the day (five (5) hours) with the nor- 
mal working force engaged in performing the controlling 
item or items of work which would be in progress at that 
time, exclusive, however, of Saturdays, Sundays, State rec- 
ognized holidays, and any day that is incumbent upon the 
Contractor, by means of a labor union, to observe as a 
holiday. However, if the Contractor elects to work on such 
days, those days will be considered as a working day. 

Attention is directed to subsections 108.04, “Limitation 
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of Operations” and 108.08, “Determination and Extension 
of Contract Time.” 


101.64 Working Drawings. Stress sheets, shop draw- 
ings, erection plans, falsework plans, framework plans, 
cofferdam plans, bending diagrams for reinforcing steel, 
or any other supplementary plans or similar data which the 
Contractor is required to submit to the Engineer for 
approval. | 


101.65 In order to avoid cumbersome and confusing 
repetition of expressions in these specifications, it is pro- 
vided that whenever anything is, or is to be, done, if, as, 
or, when, or where “contemplated, required, determined, 
directed, specified, authorized, ordered, given, desig- 
nated, indicated, considered necessary, deemed necessary, 
permitted, reserved, suspended, established, approval, ap- 
proved, disapproved, acceptable, unacceptable, suitable, 
accepted, satisfactory, unsatisfactory, sufficient, insuffi- 
cient, rejected, or condemned,” it shall be understood as if 
the expression were followed by the words “by the Engi- 
neer” or “to the Engineer.” 
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SECTION 102 


BIDDING REQUIREMENTS AND CONDITIONS 


102.01 Notice to Contractors. After the date is fixed 
for the letting of the work, the Department will give notice 
of such letting to Contractors. The Notice to Contractors 
will contain a description of proposed work, together with 
information to the bidder regarding access to the proposal 
forms, plans, and specifications, the amount and nature of 
proposal guaranty, and the reservation of the right of the 
Department to reject any or all bids. 


102.02 Prequalification of Bidders. All bidders shall 
be prequalified as required by law. To be qualified, a pro- 
spective bidder shall submit, under oath, on the standard 
form furnished by the Department, a statement of his 
financial ability and experience in the performance of con- 
tracts for public work. Financial statements shall be pre- 
pared and certified by a certified public accountant, or by 
an accountant who has been previously approved by the 
Department as being competent to prepare a Contractor’s 
financial statement. After verifying the information con- 
tained in the statement, the Department shall notify the 
submitter of the maximum contract amount and class of 
work upon which he will be eligible to bid. 

Statements of financial ability and experience shall be 
submitted as of the date upon which the fiscal year of the 
prospective bidder ends. 

In order to remain on the qualified list, a prospective 
bidder shall submit a new statement at the close of his 
fiscal year. A prospective bidder not already qualified shall 
submit his statement of financial ability and experience at 
least five (5) full days prior to the date set for the opening 
of bids in which he is interested in order to have it con- 
sidered, but qualification shall not be granted until such 
statement has been verified. Statements shall preferably be 
submitted at least thirty (30) days prior to bid opening. 

Nothing contained in this section shall be construed as 
depriving the Department of its discretion in the matter of 
determining the lowest responsible bidder. 
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On Federal-aid projects, any Contractor otherwise qual- 
ified by the State of Nevada to perform such work is not 
required to be licensed nor to submit application for 
license in advance of submitting a bid or having such bid 
considered, provided, however, that such exception does 
not constitute a waiver of the State’s right under its license 
laws to require a Contractor, determined to be a successful 
bidder, to be licensed to do business in the State of Nevada 
in connection with the award of a contract to him. 

No bid will be accepted from, or contract awarded to, a 
Contractor to whom a proposal form has not been issued 
by the Department of Highways. 


102.03 Contents of Proposal Forms. Upon request, 
the Department will furnish the prospective bidder with a 
proposal form. This form will state the location and de- 
scription of the contemplated construction and will show 
the approximate estimate of the various quantities and 
kinds of work to be performed or materials to be fur- 
nished, and will have a schedule of items for which unit 
bid prices are invited. The proposal form will state the 
time in which the work must be completed, the amount of 
the proposal guaranty, and the date, time, and place of the 
opening of proposals. The form will also include any spe- 
cial provisions or requirements which vary from or are not 
contained in the standard specifications. 

All papers bound with or attached to the proposal form 
are considered a part thereof and must not be detached or 
altered when the proposal is submitted. 

The plans, specifications, and other documents desig- 
nated in the proposal form, will be considered a part of the 
proposal whether attached or not. 

The prospective bidder or interested non-bidder will be 
required to pay the Department the sum stated in the 
advertisement and “Notice to Contractors” for each copy 
of proposal form and each set of plans. The contract docu- 
ments are nonreturnable and no refund will be made. 

Checks in payment for plans and specifications will be 
made payable to the State of Nevada, Department of High- 
ways. 
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102.04 Interpretation of Quantities in the Proposal. 
The quantities given in the notice to contractors and in the 
proposal and contract forms are approximate only, being 
given as a basis for the comparison of bids, and the 
Department does not, expressly or by implication, agree 
that the actual amount of work will correspond therewith, 
but reserves the right to increase or decrease the amount of 
any class or portion of the work, or to omit portions of the 
work, as may be deemed necessary or advisable by the 
Engineer. 


102.05 Examination of Plans, Specifications, Contract 
Documents, and Site of Work. The Department will pre- 
pare plans and specifications giving such directions as will 
enable any competent mechanic or Contractor to carry 
them out. The bidder is expected to examine carefully the 
site of the proposed work, the proposal, plans, specifica- 
tions, supplemental specifications, special provisions, and 
contract forms before submitting a proposal. The submis- 
sion of a bid shall be considered prima facie evidence that 
the bidder has made such examination and is satisfied as to 
the conditions to be encountered in performing the work 
and as to the requirements of the plans, specifications, sup- 
plemental specifications, special provisions, and contract 
documents. 

When a pay item is shown on the plans and not in the 
proposal, and such pay item is not specifically excluded 
from payment either in these specifications or in the con- 
tract documents, the pay item shall then be considered an 
obvious omission in the proposal and payment will be 
made according to the provisions of subsection 104.03, 
“Extra Work.” 

Whenever the Department has obtained subsurface in- 
formation for study and design, some of which may consti- 
tute possible local materials sources, and which may be of 
interest to bidders, said information may be obtained upon 
request from the Department as “Materials Information.” 
While such data will have been collected with reasonable 
care, there is no expressed or implied guaranty that condi- 
tions so indicated are exact or entirely representative of 
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those actually existing and the Department will in no way 
be responsible for the accuracy therein contained. It is 
expressly understood and agreed that information obtained 
as “Materials Information” is not a part of the contract. 

Information derived from such inspection of records of 
investigations made by the Department will not in any way 
relieve the Contractor from fulfilling the terms of the con- 
tract. | 

When a log of test borings, showing a record of the data 
obtained by the Department’s investigation of subsurface 
conditions, is included with the contract plans, said record 
is the Department’s opinion of such borings and there is no 
expressed or implied guaranty that conditions so indicated 
are exact or entirely representative of those actually exist- 
ing. Such a log is included in the plans only for informa- 
tion and its use is subject to all of the conditions and 
limitations as set forth in this section. 

If a mass diagram has been prepared for a project, it 
will be available to the bidders upon the following condi- 
tions: The swell or shrinkage of excavated material and the 
direction and quantities of haul or overhaul as shown on 
said mass diagram are for the purpose of design only, and 
as in the case of “Materials Information” the Department 
assumes no responsibility whatever in the interpretation or 
exactness of any of the information shown on the mass 
diagram, and does not, either expressed or implied, make 
any guaranty of the same. 


102.06 Preparation of Proposal. The bidder shall 
submit his proposal upon the forms furnished by the 
Department. The bidder shall specify a unit price in figures 
and words for each pay item for which a quantity is given, 
and shall also show the products of the respective unit 
prices and quantities, written in figures in the column pro- 
vided for that purpose, and the total amount of the pro- 
posal obtained by adding the amount of the several items. 
All the words and figures shall be in ink or typed. In case 
of a discrepancy between the prices written in words and 
those written in figures, the prices written in words shall 
govern. 

When an item in the proposal contains a choice to be 
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made by the bidder, the bidder shall indicate his choice in 
writing, in accordance with the specifications for that par- 
ticular item, and thereafter no further choice will be per- 
mitted. 

The bidder’s proposal must be signed with ink by the 
individual, by one or more members of the partnership, by 
one or more members or officers of each firm representing 
a joint venture, or by one or more officers of a corporation, 
or by an agent of the Contractor, legally qualified and 
acceptable to the State. If the proposal is made by an indi- 
vidual, his name and post office address must be shown; by 
a partnership, the name and post office address of each 
partnership member must be shown; as a joint venture, the 
name and post office address of each member or officer of 
the firms represented by the joint venture must be shown; 
by a corporation, the name of the corporation and the 
business address of its corporate officials must be shown. 


102.07 Irregular Proposals. Proposals will be con- 
sidered irregular and may be rejected for the following 
reasons: 


(a) If the proposal is on a form other than that furnished 
by the Department, or if the form is altered or any part 
thereof is detached. 

(b) If there are unauthorized additions, conditional or 
alternate bids, or irregularities of any kind which may 
tend to make the proposal incomplete, indefinite, or am- 
biguous as to its meaning. 

(c) If the bidder adds any provisions reserving the right 
to accept or reject an award, or to enter into a contract 
pursuant to an award. 

This does not exclude a bid limiting the maximum gross 
amount of awards acceptable to any one bidder or at any 
one bid letting, provided that the selection of any bid 
awards be made by the Department. 

(d) If the unit prices contained in the proposal are ob- 
viously unbalanced, either in excess or below the reason- 
able cost analysis values. 

(e) If the proposal does not contain a unit price for each 
pay item listed. 
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102.08 Proposal Guaranty. No proposal will be con- 
sidered unless accompanied by a proposal guaranty, in the 
amount equal to five (5) percent of the Contractor’s bid, 
made unconditionally payable to the State Highway De- 
partment, which guaranty, at the bidder’s optin, may be 
cash, cashier’s check, certified check, postal money order, 
bank money order, express money order, bank draft, or 
any other guaranty that may be especially approved by the 
Department. Such proposal guaranty is to be forfeited to 
the Department should the bidder to whom the contract is 
awarded fail to enter into the contract within twenty (20) 
days after award. 


102.09 Delivery of Proposals. Each proposal should 
be submitted in a special envelope furnished by the De- 
partment. The blank spaces on the envelope shall be filled 
in correctly to clearly indicate its contents. When an enve- 
lope other than the special one furnished by the Depart- 
ment is used, it shall be of the same general size and shape 
and be similarly marked to clearly indicate its contents. 
When sent by mail, the sealed proposal shall be addressed 
to the Department at the address and in care of the official 
in whose office the bids are to be received. All proposals 
shall be filed prior to the time and at the place specified 
in the advertisement and “Notice to Contractors.” Pro- 
posals received after the time for opening of bids will be 
returned to the bidder unopened. 


102.10 Withdrawal or Revision of Proposals. A bid- 
der may withdraw or revise a proposal after it has been 
deposited with the Department, provided the request for 
such withdrawal or revision is received by the Department, 
in writing or by telegram, before the time set for the open- 
ing of proposals. The withdrawal of a proposal shall not 
prejudice the right of the bidder to file a new proposal pro- 
vided it is received prior to the time set for opening of 
proposals. 


102.11 Public Opening of Proposals. Proposals will 
be opened and read publicly at the time and place indi- 
cated in the advertisement and “Notice to Contractors.” 
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Bidders, their authorized agents, and other interested par- 
ties are invited to be present. 


102.12 Disqualification of Bidders. Any of the fol- 
lowing reasons may be considered as sufficient for the 
disqualification of a bidder and the rejection of his pro- 
posal or proposals: 


(a) More than one proposal for the same work from an 
individual, firm, or corporation under the same or different 
name. 

(b) Evidence of collusion among bidders. Participants in 
such collusion will receive no recognition as bidders for 
any future work of the Department until any such partici- 
pants shall have been reinstated as a qualified bidder. 

(c) Unsatisfactory performance record as shown by past 
work for the Department judged from the standpoint of 
workmanship and progress. 

(d) Uncompleted work which in the judgment of the 
Department might hinder or prevent the prompt comple- 
tion of additional work if awarded. 

(e) Failure to pay or satisfactorily settle all bills due for 
labor or material on former contracts in force at the time 
of letting. 

(f) Failure to hold a valid license of a class correspond- 
ing to the work to be done as required by the State Con- 
tractor’s License Law. However, it is not required that a 
Contractor have a contractor’s license in order to bid on 
Federal-aid projects. 

(g) Failure to comply with any qualification regulations 
of the Department. 


102.13 Material Guaranty. The successful bidder 
may be required to furnish a complete statement of the 
origin, composition, and manufacture of any or all mate- 
rials to be used in the construction of the work together 
with samples, which samples may be subject to the tests 
provided for in these specifications to determine their qual- 
ity and fitness for the work. 


102.14 Combination or Conditional Bids. On cer- 
tain projects a bidder may submit bids on more work than 
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he desires to have awarded to him. He may indicate the 
total amount he desires to accept and the Department will 
determine which of his low bids on these projects, up to the 
final total indicated, will be accepted. This limitation will 
only apply to those projects on which the following state- 
ment has been included in the proposal and is properly 
filled in by the Contractor. 

“We desire to disqualify all of our bids at this letting 
which exceed the total of $......_..... Of ae contracts 
and hereby authorize the Department to determine which 
bids shall be disqualified.” 

“A proposal guaranty, conforming to subsection 102.- 
08, “Proposal Guaranty,” in the amount of $-._............. 
accompanies the proposal for project number ............ or 
has been filed with the Department in advance.” 


Contractor 


102.15 Motor Fuel Tax Refund. It is understood 
and agreed that the price bid by the Contractor for the 
work to be done under the contract shall include the appli- 
cable tax on motor vehicle fuel and special fuel as required 
by Chapters 365 and 366 of the Nevada Revised Statutes. 

It shall be the Contractor’s responsibility to determine 
that subcontractors have reported fuel consumption to the 
Nevada Tax Commission as required by law. 
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AWARD AND EXECUTION OF CONTRACT 


103.01 Consideration of Proposals. After the pro- 
posals are opened and read, they will be compared on 
the basis of the summation of the products of the approxi- 
mate quantities shown in the bid schedule by the unit bid 
prices. The results of such comparisons will be immedi- 
ately available to the public. In the event of a discrepancy 
between unit bid prices and extensions, the unit bid prices 
shall govern. 

The right is SRT to reject any or all proposals, to 
waive technicalities, or to advertise for new proposals, if 
in the judgment of the awarding authority, the best 
interests of the Department will be promoted thereby. 


103.02 Award of Contract. The Department shall 
require from each bidder before award of contract, a 
sworn statement, executed by, or on behalf of, the person, 
firm, association, or corporation to whom such a contract 
is to be awarded, certifying that such persons, firm, asso- 
ciation, or corporation has not, either directly or indirectly, 
entered into any agreement, participated in any collusion, 
or otherwise taken any action in restraint of free com- 
petitive bidding in connection with such contract. 

The award of the contract, if it be awarded, will be to 
the lowest responsible bidder whose proposal complies 
with all the requirements prescribed. The award, if made, 
will be made within thirty (30) calendar days after the 
opening of the proposals. The successful bidder will be 
notified by letter, mailed to the address shown on his pro- 
posal, that his proposal has been accepted and that he has 
been awarded the contract. 

The date of the award of the contract shall be the date 
of the “Notice of Award.” 


103.03 Cancellation of Award. The Department re- 
serves the right to cancel the award of any contract at any 
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time before the execution of said contract by ail parties 
without any liability against the Department. 

Whenever a contract is awarded to an unlicensed Con- 
tractor, it shall be with the full understanding that such 
award shall become null and void should said Contractor 
fail to become licensed, in accordance with the provisions 
of NRS Chapter 624 for any reason within the control of 
said Contractor, within twenty (20) calendar days after 
award of said contract. 


103.04 Return of Proposal Guaranty. All proposal 
guaranties, except those of the three lowest bidders will 
be returned immediately following the opening and check- 
ing of the proposals. The retained proposal guaranty of 
the unsuccessful of the three lowest bidders will be re- 
turned within ten (10) days following the award of the 
contract and that of the successful bidder will be returned 
after a satisfactory bond has been furnished and the con- 
tract has been executed. 


103.05 Requirement of Contract Bond. The success- 
ful bidder shall, at the time of the execution of the con- 
tract, furnish a surety bond or bonds in a sum equal to 
the full amount of the contract as a guaranty that he will 
complete the work in accordance with the terms of the 
contract. Such bond, or bonds, shall also provide and 
secure payment for all materials, labor and supplies, trucks, 
and other means of transportation, used in, or upon, or 
about, or for the performance of the work contracted to 
be done, and for any work or labor done thereupon or 
incidental thereto. The bond or bonds shall be on the form 
provided in the proposal and shall be written by a surety 
approved by the Insurance Commissioner of the State of 
Nevada. A power of attorney for an attorney in fact who 
executes bonds shall be registered with, and approved by, 
the Insurance Commissioner of the State of Nevada. The 
power of attorney shall show the limiting amount author- 
ized for issuance of bonds. Written appointment of agent 
of bonding company in and for the State of Nevada shall 
also be registered with, and approved by, the Insurance 
Commissioner. 
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103.06 Execution and Approval of Contract. The 
contract shall be signed by the successful bidder and 
returned, together with the contract bond, within twenty 
(20) calendar days after the contract has been mailed to 
the bidder. If the contract is not executed by the Depart- 
ment within thirty (30) calendar days following receipt 
from the bidder of the signed contract and bond, the 
bidder shall have the right to withdraw his bid without 
penalty. No contract shall be considered as effective until 
it has been fully executed by all the parties thereto. 


103.07 Failure to Execute Contract. Failure to exe- 
cute the contract and file acceptable bonds and/or failure 
to obtain a valid contractor’s license within twenty (20) 
calendar days after the contract has been awarded shall 
be just cause for the annulment of the award and the for- 
feiture of the proposal guaranty which shall become the 
property of the Department, not as a penalty, but as 
liquidation of damages sustained. Award may then be 
made as provided in subsection 103.02, “Award of Con- 
tract,” or the work may be readvertised and constructed 
under contract or otherwise, as the Department may 
decide. 
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SECTION 104 


SCOPE OF THE WORK 


104.01 Intent of the Contract. The intent of the con- 
tract is to provide for the construction and completion 
in every detail of the work described. The Contractor shall 
furnish all labor, materials, equipment, tools, transporta- 
tion, and supplies required to complete the work in accord- 
ance with the plans, specifications, and terms of the 
contract. 


104.02 Increased or Decreased Quantities and Change 
in Character of Work. The Engineer reserves the right 
to make by written order and without notice to surety, 
such alterations in the plans or character or quantity of 
the work which may be considered necessary or desirable 
from time to time during the progress of the work to 
complete satisfactorily the proposed construction. Such 
alterations shall not be considered as a waiver of any 
conditions of the contract or invalidate any of the pro- 
visions thereof. 

Whenever an alteration in character of work involves a 
substantial change in the nature of the design or in the 
type or extent of construction which materially increased 
or decreases the cost of the performance, the work shall 
__ be performed in accordance with the specifications and as 
_ directed, provided however, that before such work is 
started, a supplemental agreement acceptable to both par- 
ties to the contract shall be executed. 

The right is reserved to increase or decrease any or 
all of the items in the estimate of approximate quantities 
as shown in the proposal. The length of the project may 
be increased or decreased by adding or omitting sections 
or by relocation. Under no circumstances shall alterations 
of plans or of the nature of the work involve work beyond 
the termini of the proposed construction except as may be 
necessary to satisfactorily complete the project. 

If it is found that the quantity of any major item re- 
quired to complete the work underruns or overruns less 
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than twenty-five (25) percent of the proposal quantity, 
payment for the work performed will be made at the con- 
tract unit price for the quantity of work actually per- 
formed. 

Whenever the termini of the project are changed and 
whenever any change or combination of changes results 
in increasing or decreasing the original contract amount 
as calculated from the bid quantities and contract unit 
prices by more than twenty-five (25) percent, a supple- 
mental agreement acceptable to both parties to the contract 
shall be executed in advance of performing the affected 
work. 

Whenever an overrun or underrun of more than twenty- 
five (25) percent of the original bid quantity for one or 
more major contract items occurs, either party to the 
contract may demand a supplemental agreement to be 
negotiated satisfactory to both parties. 

Revision of any unit price requested by the Contractor 
shall be negotiated on the basis of actual cost plus a 
reasonable allowance for profit and overhead. Written 
request for supplemental agreement shall set forth in detail 
the particulars and character by which the work was 
changed and by what amount the unit price of the pro- 
posal item will be altered. Failure of the Contractor to file 
a request for a supplemental agreement within ten (10) 
calendar days after any of the above outlined conditions 
are encountered shall be considered as a waiver thereof 
on the part of the Contractor and payment shall be made 
at the contract unit price for the actual quantity of work 
performed. 

If a supplemental agreement satisfactory to both parties 
cannot be agreed upon, the Engineer may order the work 
in dispute to be performed on a force account basis or 
he may cancel the work from the contract. 

Changes not requiring negotiated agreements, except as 
to extra work involved, shall be ordered by means of a 
contract change order, and acceptance by the Contractor, 
as evidenced by his signature, shall constitute agreement 
that the change does not involve any adjustment of 
contract unit prices. Attention is directed to subsection 
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108.08, “Determination and Extension of Contract Time.” 
Work shall not be started on any such change until the 
change order has been delivered to the Contractor and 
accepted by him. 

In case the Contractor refuses to accept a change order, 
the Engineer may order the work to proceed and defer 
settlement of the disputed points. 


104.03 Extra Work. The Contractor shall perform 
unforeseen work, for which there is no price included in 
the contract, whenever it is deemed necessary or desirable 
in order to complete fully the work as contemplated. Such 
work shall be performed in accordance with the specifica- 
tions and as directed, and will be paid for as agreed unit 
prices, force account, or a combination of the two. Agreed 
unit prices together with the estimated quantities of each 
unit shall be shown. Orders involving extra and force 
account work shall be as detailed in subsection 109.03, 
“Extra and Force Account Work,” and conform to the 
requirements contained therein. 


104.04 Maintenance of Traffic. While undergoing 
improvements, the road shall be kept open to all traffic by 
the Contractor unless otherwise provided for in the con- 
tract documents. If the usable roadway is not sufficient to 
safely accommodate two-way traffic, the Contractor shall 
adequately maintain one-way traffic. Wherever one-way 
traffic is in effect, the distance shall not be in excess of six 
thousand (6,000) feet or as otherwise set forth in writing 
by the Engineer. Where controlled traffic is necessary for 
protection of the work or for the safety of public travel, it 
shall be in accordance with the provisions of subsections 
624.03.02, “Flagmen” and 624.03.03, “Pilot Cars” of 
these specifications. The Contractor shall also provide and 
maintain in a safe condition, temporary approaches or 
crossings and intersections with trails, roads, streets, busi- 
nesses, parking lots, residences, garages, and farms. Snow 
removal, however, will not be required of the Contractor. 
The Contractor shall bear all expense of maintaining the 
roadway over the section of road undergoing improvement 
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and of constructing and maintaining such approaches, 
crossings, intersections, and other features as may be nec- 
essary, without direct compensation, except as provided in 
subsection 107.15, “Relief from Maintenance and Respon- 
sibility,” or in (a) or (b) below: 


(a) Special detours and maintain base. When the pro- 
posal contains an item for “Special Detours” or “Maintain 
Base,” the Contractor will be paid on a “Force Account” 
basis for the construction and maintenance of the detour(s) 
and the maintenance of the roadway base. Attention is 
directed to Section 624, “Accommodations for Public 
Traffic.” 

(b) Maintenance of traffic during suspension of work. 
The Contractor shall be responsible for the maintenance of 
the roadway during suspension of the work when such sus- 
pensions are due to the Contractor’s negligence. Attention 
is directed to subsection 108.06, “Temporary Suspension 
of the Work.” During any other suspension, the Contractor 
shall make passable and shail open to traffic such portions 
of the project and temporary roadways or portions thereof 
as may be agreed upon between the Contractor and the 
Engineer for the temporary accommodation of traffic dur- 
ing the anticipated period of suspension. Thereafter, and 
until an issuance of an order for the resumption of con- 
struction operations, the maintenance of the temporary 
route or line of travel agreed upon will be by and at the 
expense of the Department. Such maintenance and respon- 
sibility will include and be restricted to: the traveled road- 
way for the convenience of public travel; opening plugged 
pipes and roadway ditches and drains or correcting any 
other hazard which may be detrimental to adjacent prop- 
erty owners or the traveling public. When work is resumed, 
it shall be the Contractor’s responsibility to replace, renew, 
and repair any work or materials lost or damaged because 
of such temporary use of the project regardless of the 
cause of such damage or loss, except as provided in sub- 
section 107.15, “Relief of Maintenance and Responsibil- 
ity.” It is herewith expressed that the Department is in no 
way responsible to the Contractor to maintain the roadway 
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and appurtenances in any certain condition or state of 
repair. It is incumbent upon the Contractor to complete 
the project in every respect as though its prosecution had 
been continuous and without interference. 


Where construction of a project is staged in the plans, or 
otherwise outlined by the contract documents, and if a 
change in the staging or sequence of operations is desir- 
able, the Contractor may submit such change in writing to 
the Engineer. Consideration will be given to each such pro- 
posal and may be rejected, modified or accepted by the 
Engineer as he deems best. The Contractor will not pro- 
ceed with any such change in the staging until permission 
is granted by the Engineer in writing. 

When detours, temporary connections, crossovers, con- 
nection roads, and frontage roads are constructed by the 
item “Equipment Hours,” such item shall be full compen- 
sation for excavating, hauling, overhaul, and compacting 
of the material complete and in place and for all labor 
involved to complete the detour. Base and surface courses 
will be paid for at the contract unit price for the particular 
type of material required. All of the above mentioned 
roadways will be constructed to the same standards and 
qualities and subject to the same tests and specifications as 
the main roadway. Attention is directed to Section 624, 
“Accommodations for Public Traffic.” 

When a detour is requested by the Contractor he shall 
make a written request to the Engineer for the establish- 
ment of a detour around all or certain designated sections 
of work. If arrangements for such a detour can be made 
which are satisfactory to the State, to the Contractor, and 
to the governmental agency having jurisdiction over the 
road to be used, the Engineer will designate that road as a 
detour, subject to the following conditions: 


(a) The Contractor shall provide and maintain the nec- 
essary route marking signs. 

(b) The Contractor shall construct and maintain in good 
condition such a detour. If the Contractor fails to maintain 
the detour in such a condition satisfactory to the Engineer, 
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the State will make such repairs as is deemed suitable and 
will deduct the cost thereof from money due or to become 
due to the Contractor. 

(c) Provisions for handling traffic will be subject to the 
conditions of subsections 624.03.02, “Flagmen” and 624.- 
03.03, “Pilot Cars” of these standard specifications. 

(d) Upon abandoning the detour, the Contractor shall 
obliterate and dispose of such detour and restore as nearly 
as possible the condition of the ground to its original form 
and to the satisfaction of the Engineer. 

(e) All of the above work will be at the sole expense of 
the Contractor. 


104.05 Rights in and Use of Materials Found on the 
Work. The Contractor, with the approval of the Engi- 
neer, may use on the project such stone, gravel, sand, or 
other material determined suitable by the Engineer, as may 
be found in the excavation and will be paid for both the 
excavation of such materials at the corresponding contract 
unit price and also at the contract unit price for the pay 
item for which the excavated material is used. He shall 
replace at his own expense with other acceptable material 
all of that portion of the excavation material so removed 
and used which was needed for use in the embankments, 
backfills, approaches, or otherwise. No charge for the 
materials so used will be made against the Contractor. The 
Contractor shall not excavate or remove any material from 
within the highway location which is not within the grad- 
ing limits, as indicated by the slope and grade lines, with- 
out written authorization from the Engineer. 

Unless otherwise provided, the material from any exist- 
ing old structure may be used temporarily by the Contrac- 
tor in the erection of the new structure. Such material shall 
not be cut or otherwise damaged except with the approval 
of the Engineer. 


104.06 Final Clean Up. Before final acceptance, the 
Contractor shall remove or obliterate, insofar as feasible, 
all objects or disturbances of the ground which mar the 
landscape and were caused by his operations, whether or 
not part of the improvement. This shall be required on all 
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areas used or occupied by the Contractor within or outside 
the right of way limits. 

Rubbish, excess material, temporary structures, and dis- 
carded equipment shall be collected and burned, buried or 
otherwise disposed of as directed by the Engineer. Pits or 
trenches for equipment set-ups or camp sites shall be filled 
and the ground restored, insofar as feasible, to its original 
conditions, within or outside of the right of way limits. 
Temporary haul roads within the right of way limits shall 
be scarified and bladed to blend with surroundings. Pits 
from which materials have been obtained shall be dressed 
and shaped to conform with the surrounding ground. 
Waste shall be removed from the tops of banks and placed 
in the bottom of pit. Unless otherwise specified or directed 
by the Engineer, banks of pits shall be cut to not steeper 
than two to one (2:1) slopes to blend with the natural con- 
tours. Bottoms of pits shall be reasonably smooth. All 
other disturbances shali be removed or corrected as di- 
rected by the Engineer. 
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SECTION 105 


CONTROL OF WORK 


105.01 Authority of the Engineer. The Engineer will 
decide all questions which may arise as to the quality and 
acceptability of materials furnished and work performed 
and as to the rate of progress of the work; all questions 
which may arise as to the interpretation of the plans and 
specifications; all questions as to the acceptable fulfillment 
of the contract on the part of the Contractor. 

The Engineer will have the authority to suspend the 
work wholly or in part due to the failure of the Contractor 
to correct conditions unsafe for the workmen or the gen- 
eral public; for failure to carry out the provisions of the 
contract; for failure to carry out orders; for such periods as 
he may deem necessary due to unsuitable weather; for 
conditions considered unsuitable for the prosecution of the 
work or for any other condition or reason deemed to be in 
the public interest. 

Whenever the Contractor fails to carry out orders of the 
Engineer, the Engineer will have executive authority to 
enforce such orders and his decision will be final. In the 
event the Contractor fails to execute work ordered by the 
Engineer within a reasonable period of time, the Engineer 
may, after giving notice in writing to the Contractor, pro- 
_ ceed to have such work performed as deemed necessary 
and the cost thereof shall be deducted from compensation 
_ due or which may become due the Contractor on the con- 
tract. 

_ Decisions of the Engineer shall be subject to appeal to 
the Board of Directors, whose decisions shall be final and 
conclusive. Such appeal shall be in writing and shall be 
made within ten (10) calendar days, but in the meantime 
the Contractor shall diligently proceed with the work. 


105.02 Plans and Working Drawings. Plans will 
show details of all structures, lines, grades, typical cross 
sections of the roadway, location and design of all struc- 
tures, and a summary of items appearing on the proposal. 
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The Contractor will keep one set of plans available on the 
work at all times. 

The plans will be supplemented by such working draw- 
ings as are necessary to adequately control the work. 
Working drawings for structures shall be furnished by the 
Contractor. They shall include stress sheets, shop draw- 
ings, erection plans, fabrication sheets, falsework plans, 
cofferdam plans, bending diagrams for reinforcing steel, or 
any other supplementary plans or similar data required by 
the Engineer. Unless otherwise specified, all working draw- 
ings must be submitted in triplicate ten (10) days prior to 
start of related work and approved by the Engineer. Such 
approval shall not operate to relieve the Contractor of any 
of his responsibility under the contract for the successful 
completion of the work. It is mutually agreed that the Con- 
tractor shall be responsible for agreement of dimensions 
and details as well as for conformity of his working draw- 
ings with the approved plans and specifications. 

The contract price will include the cost of furnishing all 
working drawings. 


105.03 Conformity with Plans and Specifications. 
All work performed and all materials furnished shall be in 
reasonably close conformity with the lines, grades, cross 
sections, dimensions, and materials requirements, includ- 
ing tolerances, shown on the plans or indicated in the spec-. 
ifications. | 

In the event the Engineer finds the materials or the 


finished product in which the materials are used not within: 
reasonably close conformity with the plans and specifica- 
tions but that reasonably acceptable work has been pro- 
duced, he shall then make a determination if the work 
shall be accepted and remain in place. In this event, the| 
Engineer will document the basis of acceptance by con-| 
tract modification which will provide for an appropriate’ 
adjustment in the contract price for such work or materials) 
as he deems necessary to conform to his determination) 
based on engineering judgment. 

In the event the Engineer finds the materials or the 
finished product in which the materials are used or the) 
work performed are not in reasonably close conformity 
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with the plans and specifications and have resulted in an 
inferior or unsatisfactory product, the work or materials 
shall be removed and replaced or otherwise corrected by 
and at the expense of the Contractor. 


105.04 Coordination of Plans, Specifications, Supple- 
mental Specifications, and Special Provisions. ‘The speci- 
fications, supplemental specifications, plans, special 
provisions, and all supplementary documents are essential 
parts of the contract, and a requirement occurring in one 
is as binding as though occurring in all. They are intended 
to be complementary and to describe and provide for a 
complete work. In case of discrepancy, calculated dimen- 
sions will govern over scale dimensions; plans will govern 
over specifications; supplemental specifications will govern 
over specifications; special provisions will govern over 
both specifications and plans. 

The Contractor shall take no advantage of any apparent 
error or omission in the plans or specifications. In the 
event the Contractor discovers such an error or omission, 
he shall immediately notify the Engineer. The Engineer 
will then make such corrections and interpretations as may 
be deemed necessary for fulfilling the intent of the plans 
and specifications. 


105.05 Cooperation by Contractor. The Contractor 
will be supplied with a minimum of four (4) sets of ap- 
proved plans and contract assemblies including special pro- 
visions, one set of which the Contractor shall keep available 
on the work at all times. Additional copies of plans and 
special provisions may be obtained by the Contractor upon 
written request to the Department. 

The Contractor shall give the work constant attention 
necessary to facilitate the progress thereof, and shall coop- 
erate with the Engineer, his inspectors, and other contrac- 
tors in every way possible. 

The Contractor shall have on the work at all times, as 
his agent, a competent superintendent capable of reading 
and thoroughly understanding the plans and specifications 
and thoroughly experienced in the type of work being per- 
formed, who shall receive instructions from the Engineer 
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or his authorized representatives. Such superintendent shall 
be designated in writing before starting work. The super- 
intendent shall have full authority to execute orders or 
directions of the Engineer without delay, and to promptly 
supply such materials, equipment, tools, labor, and inci- 
dentals as may be required. Such superintendence shall be 
furnished irrespective of the amount of work sublet. 


105.06 Cooperation with Utilities. The Department 
will notify all utility companies, all pipeline owners, or 
other parties affected, and endeavor to have all necessary 
adjustments of the public or private utility fixtures, pipe- 
lines, and other appurtenances within or adjacent to the 
limits of construction, made as soon as practicable. 

Water lines, gas lines, wire lines, service connections, 
water and gas meter boxes, water and gas valve boxes, 
light standards, cable ways, signals, and all other utility 
appurtenances within the limits of the proposed construc- 
tion which are to be relocated or adjusted are to be moved 
by the owners at their expense, except as otherwise pro- 
vided for in the special provisions or as noted on the plans. 

Attention is directed to the possible existence of under- 
ground facilities not known to the State or in a location 
different from that which is shown on the plans or in the 
special provisions. The Contractor shall take steps to 
ascertain the exact location of all underground facilities 
prior to doing work that may damage such facilities or 
interfere with their service. 

Where it is determined by the Engineer that the rear- 
rangement of an underground facility, the existence of. 
which is not shown on the plans or in the special provi- 
sions, is essential in order to accommodate the highway 
improvement, the Engineer will provide for the rearrange- 
ment of such facility by other forces or such rearrangement 
shall be performed by the Contractor and will be paid for 
as extra work as provided in subsection 104.03, “Extra 
Work.” 

Any delays to the Contractor’s operations as a direct 
result of utility or other non-highway facilities not being 
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rearranged as herein provided (other than delays in con- 
nection with rearrangements made to facilitate his con- 
struction operations) will be considered right of way delays 
within the meaning of subsection 108.12, “Right of Way 
Delays.” 

Compensation for such delay will be determined in 
accordance with subsection 108.12, “Right of Way 
Delays” and no further compensation will be allowed 
therefor. Attention is directed to subsection 107.17, “Con- 
tractor’s Responsibility for Utility Property and Service.” 


105.07 Cooperation Between Contractors. The De- 
partment reserves the right at any time to contract for 
and perform other or additional work on or near the work 
covered by the contract. 

When separate contracts are let within the limits of any 
one project, each Contractor shall conduct his work so 
as not to interfere with or hinder the progress or comple- 
tion of the work being performed by other Contractors. 
Contractors working on the same project shall cooperate 
with each other as directed. 

Each Contractor involved shall assume all liability, 
financial or otherwise, in connection with his contract and 
shall protect and save harmless the Department from any 
and all damages or claims that may arise because of 
inconvenience, delay or loss experienced by him because 
of the presence and operations of other contractors work- 
ing within the limits of the same project. 

The Contractor shall arrange his work and shall place 
and dispose of the materials being used so as not to inter- 
fere with the operations of other contractors within the 
limits of the same project. He shall join his work with that 
of the others in an acceptable manner and shall perform 
it in proper sequence to that of the others. 


105.08 Construction Stakes, Lines and Grades. The 
Engineer will set construction stakes establishing lines, 
slopes, and continuous profile-grade in road work, and 
centerline and bench marks for bridge work, culvert work, 
protective and accessory structures and appurtenances as 
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he may deem necessary, and will furnish the Contractor 
with all necessary information relating to lines, slopes, and 
grades. These stakes and marks shall constitute the field 
control by and in accordance with which the Contractor 
shall establish other necessary controls and perform the 
work. 

The Contractor shall be held responsible for the preser- 
vation of all stakes and marks, and if any of the construc- 
tion stakes or marks have been carelessly or willfully 
destroyed or disturbed by the Contractor, the cost of 
replacing them will be charged against him and will be 
deducted from the payment for the work. 

The Department will be responsible for the accuracy 
of lines, slopes, grades, and other engineering work which 
is set forth under this section. 


105.09 Authority and Duties of the Resident Engineer. 
As the direct representative of the State Highway Engineer, 
the resident engineer has immediate charge of the engineer- 
ing details of each construction project. He is responsible 
for the administration and satisfactory completion of the 
project. The resident engineer shall have the authority to 
reject defective materials and to suspend any work that 
is being improperly performed. 


105.10 Duties of the Inspector. Inspectors employed 
by the Department will be authorized to inspect all work 
done and all materials furnished. Such inspection may ex- 
tend to all or any part of the work and to the preparation, 
fabrication, or manufacture of the materials to be used. 
The inspector will not be authorized to alter or waive the 
provisions of the contract. The inspector will not be 
authorized to issue instructions contrary to the plans and 
specifications, or to act as foreman for the Contractor. 


105.11 Inspection. All materials and each part or 
detail of the work shall be subject to inspection by the 
Engineer. The Engineer shall be provided acceptable ac- 
cess to all parts of the work and shall be furnished with 
such information and assistance by the Contractor as re- 
quired to make a complete and detailed inspection. 
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If the Engineer requests it, the Contractor, at any time 
before acceptance of the work, shall remove or uncover 
such portions of the finished work as may be directed. 
After examination, the Contractor shall restore said por- 
tions of the work to the standard required by the specifica- 
tions. Should the work thus exposed or examined prove 
acceptable, the uncovering, or removing and the replace- 
ing of the covering, or making good of the parts removed 
will be paid for as extra work; but should the work so 
exposed or examined prove unacceptable, the uncovering, 
or removing and replacing of the covering, or making 
good of the parts removed will be at the Contractor’s 
expense. | 

Any work done or materials used without inspection by 
an authorized Department representative may be ordered 
removed and replaced at the Contractor’s expense unless 
the Department representative failed to inspect after hav- 
ing been given reasonable notice in writing that the work 
was to be performed. 

When facilities of any unit of government or political 
subdivision or of any railroad corporation or public utility 
corporation are adjusted or constructed as a part of the 
work covered by this contract, its respective representatives 
shall have the right to inspect the work. Such inspection 
shall in no sense make any unit of government or political 
subdivision or any railroad corporation or public utility 
corporation a party to this contract, and shall in no way 
interfere with the rights of either party thereunder. 


105.12 Removal of Unacceptable and Unauthorized 
Work. All work which does not conform to the require- 
ments of the contract will be considered as unacceptable 
work, unless otherwise determined acceptable under the 
provisions in subsection 105.03, “Conformity with Plans 
and Specifications.” 

Unacceptable work, whether the result of poor work- 
manship, use of defective materials, damage through care- 
lessness, or any other cause, found to exist prior to the 
final acceptance of the work, shall be removed immediately 
and replaced in an acceptable manner. 

Work done contrary to the instructions of the Engineer, 
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work done beyond the lines shown on the plans, or as 
given, except as herein specified, or any extra work done 
without authority, will be considered as unauthorized and 
will not be paid for under the provisions of the contract. 
Work so done may be ordered removed or replaced at 
the Contractor’s expense. 

Upon failure on the part of the Contractor to comply 
forthwith with any order of the Engineer, made under the 
provisions of this article, the Engineer will have authority 
to cause unacceptable work to be remedied or removed and 
replaced and unauthorized work to be removed and to 
withhold the costs from any money due or to become 
due the Contractor. 


105.13 Load and Speed Restrictions. The Con- 
tractor shall be responsible for all damage to the work 
caused by his hauling equipment. 

In hauling material for incorporation in portions of high- 
ways under construction or reconstruction, hereinafter 
called the project, loads which are in excess of the limits 
set by the Department will not be permitted on any exist- 
ing bridge or new and existing bituminous base and sur- 
face, cement treated base, or portland cement concrete 
paving which is to remain in place for vehicular traffic 
within the project or between the project and the pits or 
other sources of materials. Load limits established by the 
Department for the project shall be complied with regard- 
less of the source of materials, whether from described 
pits, approved pits or commercial sources. Unless other- 
wise stated in the special provisions, the maximum loads 
shall not exceed the limits set forth in the Nevada Revised 
Statutes 484.530 et seq. and all acts amendatory thereto 
or supplementary thereof. 

Construction loads greater than legal loads may be car- 
ried over any new bridge structure within the project pro- 
viding the Contractor complies with all of the following 
limitations and provisions: 


(a) Concrete in any such structure must have attained 
designed strength as shown on the structure plans. 
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(b) The gross load of the vehicle shall not exceed 
108,000 pounds. 

(c) Gross load on any individual axle shall not exceed 
48,000 pounds. 

(d) The gross load on any individual set of tandem 
axles spaced not more than six (6) feet apart shall not 
exceed 72,000 pounds. 

(e) The center to center spacing of individual axles or 
center to center spacing of pairs of tandem axles shall 
not be less than fourteen (14) feet. 

(f) No more than one lane of vehicles shall operate over 
any structure. 

(g) The speed of any vehicle approaching or traveling 
on any structure shall not exceed ten (10) mph. 

(h) The roadway surface approaching any structure 
shall be kept smooth and uniformly graded for one hun- 
dred fifty (150) feet each side of the structure and shall 
be maintained to provide a uniform transition onto the 
structure. 

(i) A cover of at least six (6) inches shall be placed 
and maintained on the decks of all structures. Cover mate- 


_ rial shall not include rocks of diameter greater than three 


(3) inches. 


Construction. loads greater than legal loads may be car- 
ried over structures within the project which have spans of 
ten (10) feet to twenty (20) feet only when the Contractor 
complies with the above items, letters (c) to (i), inclusive; 


_ however, the limitations as set forth in paragraphs (c) to (e), 
_ inclusive, may be waived by the Engineer for reinforced 
concrete box structures which are adequately supported 
_ by shoring. The Contractor shall submit his proposed 


shoring details and the actual loads and axle spacings to 
the Engineer for review prior to the planned hauling. 
Approval will be based on a review of the shoring details 
and a physical inspection of the shoring complete and in 
place. 

The Engineer shall make sufficient checks to satisfy him- 
self that the Contractor is complying with all limitations, 
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and any violation shall result in denying the Contractor 
use of the structure until the violation has been corrected 
to the satisfaction of the Engineer. 

The provision that the Contractor may haul construc- 
tion loads greater than legal loads on new structures shall 
not relieve the Contractor of his responsibility for all 
damage caused by his hauling equipment. 

The Engineer may, for the protection of the traveling 
public, establish speed limits on or adjacent to the proj- 
ect. Such limitations of speed shall be strictly observed 
by the Contractor. 


105.14 Maintenance During Construction. The Con- 
tractor shall maintain the work during construction and 
until the project is accepted, except as provided for in 
subsections 104.04, “Maintenance of Traffic,” and 107.15, 
“Relief from Maintenance and Responsibility.” This 
maintenance shall constitute continuous and. effective work 
prosecuted day by day, with adequate equipment and 
forces to the end that the roadway and structures are at 
all times, to be kept in a condition satisfactory to the 
Engineer. 

In the case of a contract for the placing of a course 
upon a course or subgrade previously constructed, the 
Contractor shall maintain the previous course or subgrade 
during all construction operations. 

Except as provided for in subsections 104.04, “Main- 
tenance of Traffic,” and 107.15, “Relief from Maintenance 
and Responsibility,” all costs of maintenance work dur- 
ing construction and before the project is accepted shall be 
included in the unit prices bid on the various pay items 
and the Contractor will not be paid an additional amount 
for such work. 


105.15 Failure to Maintain Roadway or Structure. 
If the Contractor, at any time, fails to comply with the 
provisions of subsection 105.14, “Maintenance During 
Construction,” the Engineer will immediately notify the 
Contractor in writing of such noncompliance. If the Con- 
tractor fails to remedy unsatisfactory maintenance within 
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twenty-four (24) hours after receipt of such notice, the 
Engineer may immediately proceed to maintain the proj- 
ect, and the entire cost of this maintenance will be de- 
ducted from money due or to become due the Contractor. 


105.16 Final Acceptance. Upon due notice from the 
Contractor of presumptive completion of the entire project, 
the Engineer will make an inspection and if all construc- 
tion and final cleanup provided for and contemplated by 
the contract is found completed to his satisfaction, that 
inspection shall constitute the final inspection and the 
Engineer will make the final acceptance and notify the 
Contractor in writing of this acceptance as of the date of 
final inspection. Attention is directed to subsection 104.06, 
“Final Cleanup.” 

If however, the inspection discloses any work, in whole 
or in part, as being unsatisfactory, the Engineer will give 
the Contractor the necessary instructions for correction of 
same, and the Contractor shall immediately comply with 
and execute such instructions. Upon correction of the 
work another inspection will be made which shall consti- 
tute the final inspection provided the work has been 
satisfactorily completed. In such event, the Engineer will 
make the final acceptance and notify the Contractor in 
writing of this acceptance as of the date of final inspection. 


105.17 Claims for Adjustment and Disputes. If, in 
any case, the Contractor deems that additional compensa- 
tion is due him for work or material not clearly covered 
in the contract or not ordered by the Engineer as extra 
work as defined herein, the Contractor shall notify the 
Engineer in writing of his intention to make claim for 
such additional compensation before he begins the work 
on which he bases the claim. If such notification is not 
given, and the Engineer is not afforded proper facilities by 
the Contractor for keeping strict account of actual cost as 
required, then the Contractor hereby agrees to waive any 
claim for such additional compensation. Such notice by 
the Contractor, and the fact that the Engineer has kept 
account of the cost as aforesaid, shall not in any way be 
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construed as proving or substantiating the validity of the 
claim. If the claim, after consideration by the Engineer, 
is found to be just, it will be paid as extra work as pro- 
vided herein for “Force Account” work. Nothing in this 
subsection shall be construed as establishing any claim 
contrary to the terms of subsection 104.02, “Increased or 
Decreased Quantities and Change in Character of Work.” 
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106.01 Source of Supply and Quality Requirements. 
The Contractor shall furnish all materials required to com- 
plete the work, except materials that are designated in the 
special provisions to be furnished by the State as specified 
in subsection 106.11, “Department Furnished Materials.” 

Only materials conforming to the requirements of the 
specifications shall be incorporated in the work. 

The materials furnished and used shall be new, except 
as may be provided elsewhere in these specifications, on 
the plans or in the special provisions. The materials shall 
be manufactured, handled, and used in a workmanlike 
manner to ensure completed work in accordance with 
the plans and specifications. 

The Contractor shall furnish the Engineer a list of his 
sources of materials. The list shall be submitted on a State- 
furnished form and shall be furnished to the Engineer in 
sufficient time to permit proper inspecting and testing of 
materials to be furnished from such listed sources in ad- 
vance of their use. 

If it is found after trial that sources of supply for pre- 
viously approved materials do not produce uniform and 
satisfactory products, or if the product from any source 
proves unacceptable at any time, the Contractor shall fur- 
nish satisfactory materials from other sources. 

The Contractor shall furnish without charge such sam- 
ples as may be required. Inspection and tests will be made 
by the Engineer or his designated representative, but it is 
understood that such inspections and tests, if made at any 
point other than the point of incorporation in the work, in 
no way shall be considered as a guarantee of acceptance of 
such material nor of continued acceptance of material pre- 
sumed to be similar to that upon which inspections and 
tests have been made. 

Manufacturer’s warranties, guarantees, instruction sheets, 
and parts lists, which are furnished with certain articles 
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or materials incorporated in the work, shall be delivered to 
the Engineer before acceptance of the contract. 

Reports and records of inspections made and tests per- 
formed when available at the site of the work may be 
examined by the Contractor. 


106.02 Local Materials. Local material is rock, 
sand, gravel, earth, or other mineral material, other than 
local borrow or selected material, obtained or produced 
from sources in the vicinity of the work specifically for use 
on the project. Local material does not include materials 
obtained from established commercial sources. 

Local materials shall be furnished by the Contractor 
from any source the Contractor may elect, except when a 
mandatory source is designated in the special provisions. 

The furnishing of local materials from any source is sub- 
ject to the provisions of subsections 102.05, “Examination 
of Plans, Specifications, Contract Documents, and Site of 
Work,” and 106.03, “Possible Local Material Sources.” 
Material deposits shall not be excavated at locations where 
their resulting scars will present an unsightly appearance 
from any highway, unless such deposit is approved in writ- 
ing by the Engineer. Generally, deposits located within one 
thousand (1,000) feet of the right of way limits will not be 
approved. 

The Contractor shall, at his own expense, make any and 
all arrangements necessary for hauling over local, public 
or private roads or property from any source. Full com- 
pensation for furnishing all labor, materials, tools, equip- 
ment, and incidentals, for doing all the work involved in 
conforming to the provisions in this subsection and for 
furnishing and producing materials from any source shall 
be considered as included in the price paid for the contract 
item of work involving such material and no additional 
compensation will be allowed therefor. 


106.03 Possible Local Material Sources. If the Con- 
tractor desires to use materials from sources other than 
those described in the “Materials Information,” as referred 
to in subsection 102.05, “Examination of Plans, Specifica- 
tions, Contract Documents, and Site of Work,” he shall, at 
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his own expense, acquire the necessary right to take mate- 
rial and pay all costs involved, including any which may 
result from an increase in length of haul. All costs of 
exploring and developing such alternate sources shall be 
borne by the Contractor and the use of material from such 
sources will not be permitted until representative samples 
taken by the Engineer have been approved and written 
authority issued for the use thereof. 

Where the Department has made arrangements with 
owners of land in the vicinity of a project for obtaining 
material from an owner’s property, such arrangements are 
made solely for the purpose of providing all bidders an 
equal opportunity to obtain material from such property. 
Bidders or contractors may, upon written request, inspect 
the documents evidencing such arrangements between 
property owners and the Department. The Contractor 
may, if he so elects, exercise any rights that have been 
obtained, which may be exercised by a Contractor under 
such arrangements, subject to and upon the conditions 
hereinafter set forth. 

Such arrangements are not a part of the contract and it 
is expressly understood and agreed that the Department 
assumes no responsibility to the bidder or Contractor 
whatsoever in respect to the Department’s arrangements 
made with the property owner to obtain materials there- 
from and that the Contractor shall assume all risks in con- 
nection with the use of such property, the terms upon 
which such use shall be made, and there is no warranty or 
guarantee, either expressed or implied, as to the quality or 
quantity of materials that can be obtained or produced 
from such property or the type or extent of processing that 
may be required in order to produce material conforming 
to the requirements of the specifications. 

In those instances in which the Department has com- 
piled “Materials Information” as referred to in subsection 
102.05, “Examination of Plans, Specifications, Contract 
Documents and Site of Work,” said compilation may in- 
clude the documents setting forth the arrangements made 
with some of the property owners for obtaining material 
from such owners’ properties. The inclusion of such docu- 
ments therein shall not in any respect operate as a waiver 


45 


106 CONTROL OF MATERIAL 


of any of the provisions in this section concerning said 
documents. 

The bidder or Contractor is cautioned to make such 
independent investigation and examination as he deems 
necessary to satisfy himself as to the quality and quantity 
of materials available from such property, the type and 
extent of processing that may be required in order to pro- 
duce material conforming to the requirements of the spec- 
ifications and the rights, duties, and obligations acquired or 
undertaken under such an arrangement with the property 
owner. 

Notwithstanding that the Contractor may elect to obtain 
materials from any such property owner’s property, no 
material may be obtained from such property unless the 
Contractor has first either: 


(a) Executed a document that will guarantee to hold 
such owner harmless from all claims for injury to persons 
or damage to property resulting from the Contractor’s 
operations on the property owner’s premises and also agree 
to conform to all other provisions set forth in the arrange- 
ment made between the Department and the property 
owner. Said document will be prepared by the Engineer 
for execution by the Contractor, or 

(b) Entered into an agreement with the owner of the 
material source on any terms mutually agreeable to the 
owner and the Contractor, provided that the Contractor 
shall furnish to the Engineer a release, in a form satisfac- 
tory to the Engineer, executed by the owner, relieving the 
Department of any and all obligations under the Depart- 
ment’s arrangement with the owner. 


If the Contractor elects to obtain material under (a), the 
use of such site shall be subject to the terms, conditions 
and limitations of the arrangement made between the 
property owner and the Department and the Contractor 
shall pay such charges as are provided for in the arrange- 
ment made by the Department with the property owner. 

If the Contractor elects to obtain material under (b), he 
shall pay such charges as are provided for in the agree- 
ment between the owner and the Contractor. 
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Unless otherwise provided and before acceptance of the 
contract, the Contractor shall submit written evidence that 
the owner of the material source is satisfied that the Con- 
tractor has satisfactorily complied with the provisions of 
either (a), the arrangement between the Department and 
the owner, or (b), the agreement between the owner and 
the contractor as the case may be. 

Where the State has obtained the right to remove mate- 
rials from lands owned or controlled by the U.S. Govern- 
ment, by withdrawal or otherwise, and these areas are set 
forth in the “Materials Information” for the project, the 
successful bidder on the project may enter and remove 
materials for use on subject project only, without further 
permission. The Contractor may not enter on or remove 
materials from any other areas withdrawn or otherwise 
obtained by the Department from the U.S. Government 
which is not set forth in the “Materials Information” for 
the project without prior written approval from the De- 
partment. 

Should the Contractor enter upon any of the areas with- 
drawn or otherwise obtained by the Department from the 
U.S. Government, it shall be his responsibility to determine 
the rights of others in the area. The Contractor shall not 
encroach on easements of others without their written per- 
mission and shall assume the responsibility for any dam- 
ages due to his entering said area. In addition, the 
Contractor shall be bound by the terms, conditions, and 
reservations contained in the approved application for 
withdrawal. 

Full compensation for furnishing all labor, materials, 
tools, equipment, and incidentals, and for doing all the 
work involved in furnishing and producing specified mate- 
rials from possible local material sources, including the 
construction of any access roads or fences and any clear- 
ing, grubbing and stripping of material sources, and all 
processing of whatever nature and extent required, shall be 
considered as included in the price paid for the contract 
item of work involving such material and no additional 
compensation will be allowed therefor. 
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106.04 Samples and Tests. Except as provided in 
subsection 106.05, “Certificates of Compliance,” all mate- 
rials will be inspected, tested, and accepted by the Engi- 
neer before incorporation in the work. Any work in which 
untested and unaccepted materials are used without ap- 
proval or written permission of the Engineer shall be per- 
formed at the Contractor’s risk and may be considered as 
unacceptable and unauthorized and will not be paid for. 

It is the intent of these specifications that the Contractor 
shall produce materials at the plant that conform in all 
respects to the requirements of the specifications; however, 
blending on the roadbed to correct for minor deficiencies 
in grading, sand equivalent, or excess plasticity will be 
allowed under the following conditions: 


(a) All blending material added on roadway and all 
work involved in processing such material will be at the 
expense of the Contractor. 

(b) Processing of the material will continue until a ho- 
mogeneous mixture is obtained. Uniform gradation shall 
be obtained to the degree that sieve analysis tests show less 
than ten (10) percent difference, plus or minus, in the 
amount of material passing the No. 16 sieve, determined 
by comparing sieve analysis tests on two samples of pro- 
cessed and blended material. Samples for tests, taken for 
the above conditions, shall be confined within a distance 
of five hundred (500) feet of each other and also taken in 
the same continuous windrow. 


When the Contractor requests progress samples taken at 
the crushing plant, the plant shall be provided with a 
mechanical means for obtaining samples. Samples of the 
finished product of the plant shall be obtained prior to or 
as the material leaves the conveyor belt for the bin or 
stockpile. The sampling device shall be so constructed that 
small representative samples may be taken frequently and 
these small samples combined to form the complete sam- 
ple. The samples shall be delivered by mechanical means 
to a point on the ground or other safe and accessible spot 
satisfactory to the Engineer. Test results run from samples 
taken will be furnished to the Contractor’s representative 
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at his request. The results of such tests shall not be the 
basis for final acceptance of the material. 

Sampling for final acceptance of materials will be as 
hereinafter outlined: 


(a) Types 1, 2, and 3, Class B aggregate base courses 
and “Selected Material Base or Surface” will be sampled 
just prior to final laydown. 

(b) Types 1, 2, and 3, Class A aggregate base courses 
will be sampled from the roadbed directly behind the lay- 


_ down machine and prior to the first pass of the roller. 


(c) Aggregate for cement or lime treated bases will be 


_ sampled as follows: 


1. Where the material is being mixed at a stationary 
plant, samples will be taken from the conveyors just prior 
to delivery to the mixer and prior to adding lime and 
cement. 

2. Where material is being mixed on the roadbed, 
samples will be taken after the material has been placed 
on the roadbed and processed and prior to adding cement 
or lime. 


(d) Aggregates for roadmix bituminous mixtures (in- 
cluding base or surface) will be sampled after the material 
has been placed on the roadbed and processed and prior 
to adding the bituminous binder. 

(e) Aggregate for plantmix bituminous open-graded 
will be sampled from the laydown machine. 

(f) Aggregate for screenings will be sampled from the 
loaded truck just prior to placing. 

(g) Aggregate for plantmix bituminous mixtures (base 
or surface) will be sampled for acceptance behind the 
paver. Samples for plasticity tests will be taken at the bins. 

(h) Sampling of bituminous materials, intended for use 


_ in prime, tack or seal coats, surface treatments, and base, 
_ binder, or surface course mixtures, shall be done after 


| the bituminous material has arrived at job destination and 
_ before, or at the time of unloading the materials. 


Two samples shall be taken from each railroad tank 
car or truck transport of material by the Contractor or his 


_ designated representative under the observation of and in 
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a manner approved by the Engineer. Where delivery is 
made in smaller hauling units than those cited above such 
as a distributor, or where the contents of a storage tank 
are sampled, the required two samples shall be taken to 
represent a maximum of ten thousand (10,000) gallons. 
The Contractor shall take the samples during the estab- 
lished job working hours, unless arrangements are made 
for a representative of the Department to witness the 
taking of the samples at another time. 

Sampling shall be done by one of the following three 
methods: 


1. In accordance with the provisions of Test Method 
No. Nev. T1723; 

2. By bleeding through a drain-cock in the transfer 
line during the unloading of the approximate middle third 
of the load; or 

3. By means of a sampling device inserted to a level 
of approximately the middle third of the load or tank. 


The selection of the method of sampling to be used, 
shall be at the option of the Contractor. Where sampling 
is done by bleeding, five (5) to ten (10) minutes shall 
elapse between the separate samplings. 

It shall be understood and agreed that samples obtained 
by any one of the above designated methods are presented 
and accepted by the Contractor, and accepted by the 
Engineer, as being truly representative of the material 
delivered for incorporation in the work. 

All sampling devices and sample containers will be fur- 
nished by the Department. Immediately after filling the 
sample. container, it shall be tightly sealed, properly 
marked for identification, and presented to the Engineer. 

One of the two samples, taken from each load, shall 
be submitted to the Department’s laboratory for testing 
and the other sample retained by the Resident Engineer 
to be later submitted to the laboratory for confirming tests 
in the event the first sample tested should fail to comply 
with requirements. If the first sample tested complies with 
requirements, the second sample may be discarded. 

(i) Tests for the aforementioned materials produced 
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under conditions other than contemplated herein shall be 
taken at the time and place deemed by the Engineer to 
be most appropriate. 


106.05 Certificates of Compliance. The Engineer 
may permit the use of certain materials or assemblies 
prior to sampling and testing if accompanied by a Certifi- 
cate of Compliance stating that the materials involved 
comply in all respects with the requirements of the specifi- 
cations. The certificates shall be signed by the manufac- 
turer of the material or the manufacturer of assembled 
materials. A Certificate of Compliance must be furnished 
with each lot of material delivered to the work and the 
lot so certified must be clearly identified in the certificate. 

All materials used on the basis of a Certificate of Com- 
pliance may be sampled and tested at any time. The fact 
that material is used on the basis of a Certificate of 
Compliance shall not relieve the Contractor of responsibil- 
ity for incorporating material in the work which conforms 
to the requirements of the plans and specifications and 
any such material not conforming to such requirements 
will be subject to rejection whether in place or not. 

The Department reserves the right to refuse to permit 
the use of material on the basis of a Certificate of Com- 
pliance. 

The form of the Certificate of Compliance and its dis- 
position shall be as directed by the Engineer. 


106.06 Cited Specifications. Unless otherwise speci- 
fied, all tests shall be performed in accordance with the 
methods used by the Department of Highways. All tests 
that are performed shall be made by the Engineer or his 
designated representative. 

The Department of Highways has developed test meth- 
ods for testing the quality of materials and work. These 
test methods are identified by the prefix Nev. followed 
by the serial number. Copies of individual test methods 
are available at the Materials and Research Division, De- 
partment of Highways, Carson City, Nevada, and will be 
furnished to interested persons upon request. 
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Whenever a reference is made in the specifications to a 
test method by Nev. number, it shall mean the test method 
in effect on the date of advertisement for bid. 

Whenever a reference is made in the specifications to a 
specification or test designation either of the American 
Society for Testing and Materials, the American Associ- 
ation of State Highway Officials, federal specifications, or 
any other recognized national organization, and the num- 
ber or other identification accompanying the test designa- 
tion representing the year of adoption or latest revision of 
the test is omitted, it shall mean the test method in effect 
on the date of advertisement for bid. 

When requested by the Engineer, the Contractor shall 
furnish, without charge, samples of all materials entering 
into the work, and no material shall be used prior to 
approval by the Engineer, except as provided in subsection 
106.05, “Certificates of Compliance.” Samples of material 
from local sources shall be taken by or in the presence 
of the Engineer; otherwise, the samples will not be con- 
sidered for testing. 


106.07 Plant Inspection. The Engineer may inspect 
the production of material or the manufacture of pro- 
ducts at the source of supply. Plant inspection, however, 
will not be undertaken until the Engineer is assured of the 
cooperation and assistance of both the Contractor and 
the material producer. The Engineer or his authorized 
representative shall have free entry at all times to such 
parts of the plant as concerns the manufacture or produc- 
tion of the materials. Adequate facilities shall be furnished 
free of charge to make the necessary inspection. 

It is understood that the Department reserves the right 
to retest all materials prior to incorporation into the work 
which have been tested and accepted at the source of 
supply after the same have been delivered and to reject 
all materials which, when retested, do not meet the require- 
ments of these specifications, or the requirements of the 
contract documents. 


106.08 Storage of Materials. Materials shall be so 
stored as to assure the preservation of their quality and 
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fitness for the work. When considered necessary by the 
Engineer, they shall be stored in waterproof buildings, 
placed on wooden platforms or other hard, clean surfaces, 
and not on the ground, and shall be covered when directed. 
Stored materials, even though approved for use before 
storage, may be inspected prior to their use in the work, 
and they shall meet the requirements of the specifications 
at the time of this proposed use. Stored materials shall be 
located so as to facilitate their prompt inspection. Upon 
approval of the Engineer, that portion of the right of way 
not required for public travel may be used for storage 
purposes and for placing of the Contractor’s plant and 
equipment, but any additional space required therefor must 
be provided by the Contractor at his expense. Private or 
public property shall not be used for storage purposes 
without written permission of the owner or lessee. All 
storage sites shall be restored to their original condition by 
the Contractor at his expense. This shall not apply to the 
stripping and storing of top soil or to other material sal- 
vaged from the work or specifically prescribed under the 
specifications. 


106.09 Handling Materials. All materials shall be 
handled in such manner as to preserve their quality and 
fitness for the work. Aggregates shall be transported from 
the storage site to the work in tight vehicles so constructed 
as to prevent loss or segregation of materials after loading 
and measuring in order that there may be no inconsisten- 
cies in the quantities of materials intended for incorpora- 
tion in the work as loaded, and the quantities as actually 
received at the place of operation. 


106.10 Unacceptable Materials. All materials not 
substantially conforming to the requirements of the specifi- 
cations at the time they are used shall be considered as 
unacceptable and all such materials will be rejected and 
shall be removed immediately from the site of the work 
unless otherwise instructed by the Engineer. No rejected 
material, the defects of which have been corrected, shall 
be used until approval has been given by the Engineer. 
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106.11 Department Furnished Material. The Con- 
tractor shall furnish all materials required to complete the 
work, except those specified to be furnished by the Depart- 
ment. Material furnished by the Department will be deliv- 
ered or made available to the Contractor at the points 
specified in the special provisions. 

The cost of handling and placing all materials after 
they are delivered to the Contractor shall be considered as 
included in the contract price for the item in connection 
with which they are used. 

The Contractor will be held responsible for all material 
delivered to him, and deductions will be made from any 
money due him to make good any shortages and deficien- 
cies, from any cause whatsoever, and for any damage 
which may occur after such delivery and for any demur- 
rage charges. 
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LEGAL RELATIONS AND RESPONSIBILITY TO 
THE PUBLIC 


107.01 Laws To Be Observed. ‘The Contractor shall 
keep fully informed of all federal and state laws, all local 
bylaws, ordinances, and regulations, and all orders and 
decrees of bodies or tribunals having jurisdiction or author- 
ity, which in any manner affect those engaged or em- 
ployed on the work, or which in any way affect the conduct 
of the work. He shall at. all times observe and comply 
with all such laws, bylaws, ordinances, regulations, orders, 
and decrees, and shall protect and indemnify the State and 
its representatives against any claim or liability arising 
from or based on the violation of any such law, bylaws, 
ordinances, regulations, orders, or decrees, whether by 
himself or his employees. 


107.02 Permits, Licenses, and Taxes. The Contractor 
shall procure all permits and licenses, pay all charges and 
fees, and give all notices necessary and incident to the 
due and lawful prosecution of the work, including vehic- 
ular registration or prorate registration and carrier licens- 
ing as applicable. Privilege taxes are in addition to the 
above fees. Contractors having vehicles not licensed or 
registered in Nevada shall contact the Motor Carrier Divi- 
sion of the Motor Vehicle Department, Carson City, 
Nevada, for full information. 


107.03 Patented Devices, Materials, and Processes. 
If the Contractor employs any design, device, material, or 
process covered by letters of patent or copyright, he shall 
provide for such use by suitable legal agreement with the 
patentee or owner. The Contractor and the surety shall 
indemnify and save harmless the State, any affected third 
party, or political subdivision from any and all claims for 
infringement by reason of the use of any such patented 
design, device, material or process, or any trademark or 
copyright, and shall indemnify the State for any costs, 
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expenses, and damages which it may be obliged to pay 
by reason of any infringement, at any time during the 
prosecution or after the completion of the work. 


107.04 Restoration of Surfaces Opened by Permit. 
The right to construct or reconstruct any utility service in 
the highway or street, or to grant permits for same, at any 
time, is hereby expressly reserved by the Department for 
the proper authorities of the municipality or other political 
subdivision in which the work is done and the Contractor 
shall not be entitled to any damages either for the digging 
up of the street or for any delay occasioned thereby. 

Any individual, firm, or corporation wishing to make an 
opening in the highway must secure a permit from the 
Department. The Contractor shall allow parties bearing 
such permits, and only those parties, to make openings in 
the highways. The Contractor shall, when ordered by the 
Engineer, make in an acceptable manner, all necessary 
repairs due to such openings, and such necessary work 
will be paid for as extra work, or as provided in these 
specifications, and will be subject to the same conditions 
as original work performed. 


107.05 Federal Aid Provisions. (a) Work Subject to 
Inspection and Approval of Federal Agency. When the 
United States Government pays all or any portion of the 
cost of the work, the Federal laws authorizing such partici- 
pation and the rules and regulations made pursuant to 
such laws, must be observed by the Contractor. The work 
shall be subject to the inspection of the authorized repre- 
sentatives of such Federal agencies as are created for the 
administration of these laws, but such inspection will in 
no sense make the Federal Government a party to the 
contract and will in no way interfere with the right of 
either party hereunder. 

(b) Fair Labor Standards Act. The attention of bidders 
is directed to the fact that this Department has been 
advised by the Wage and Hour Division, U.S. Department 
of Labor, that contractors or subcontractors engaged in 
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highway construction work are required to meet the pro- 
visions of the Fair Labor Standards Act of 1938 (52 Stat. 
1060) or as amended. 


107.06 Sanitary Provisions. The Contractor shall 
provide and maintain in a neat, sanitary condition, such 
accommodations for the use of his employees as may be 
necessary to comply with the requirements and regulations 
of the State Department of Health and of other bodies or 
tribunals having jurisdiction thereover. He shall commit 
no public nuisance. 


107.07 Public Convenience and Safety. The Con- 
tractor shall at all times conduct the work in such a man- 
ner as will obstruct and inconvenience traffic as little as 
possible. The Contractor shall keep existing travel roads 
and streets adjacent to or within the limits of the improve- 
ment, open to and in a good and safe condition for traffic 
at all times. The Contractor shall maintain said roads and 
Streets to the extent that he shall be responsible for the 
removal of any material or debris resulting from or caused 
by his operations and shall repair any damage which may 
result from his operations. For those roads and streets 
actually under physical improvement, attention is directed 
to subsection 104.04, “Maintenance of Traffic.”” Where 
grading operations are on or adjacent to the existing 
traveled way, the grade should be finished immediately 
after the rough grading is completed and the surfacing 
material shall be placed thereon as the work progresses. 
The Contractor shall so conduct his operations as to have 
under construction no greater length or amount of work 
than he can prosecute vigorously and he shall not open 
up sections of the work and leave them unfinished, but 
he shall finish the work as he goes insofar as practicable. 

The Contractor shall perform his work in a manner 
to assure full compliance with all applicable Federal, 
State, and local laws and regulations governing safety, 
health, and sanitation. He shall provide adequate safe- 
guards, safety devices, and protective equipment such as 
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are specified in other sections of these standard specifica- 
tions, or other documents and take any other needed 
actions as the Engineer may determine reasonably neces- 
sary to protect the life and health of employees on the job 
and the safety of the public and to protect property in 
connection with the performance of the work covered by 
the Contract. 

The Contractor shall at all times during the progress 
of the work or temporary suspension of the work, provide, 
erect, and maintain all necessary barricades, suitable and 
sufficient red lights, danger signals and signs, provide a 
sufficient number of flagmen and take all necessary precau- 
tions for the protection of the work and safety of the pub- 
lic, and those engaged on the work. All barricades and 
obstructions shall be illuminated at night with reflectorized 
signs and lights, and all lights for this purpose shall be 
kept burning from sunset to sunrise. All barricades, warn- 
ing signs, lights, temporary signals, and other protective 
devices must conform with the M.U.T.C.D. Manual. 


107.08 Relations with Railroads. (a) Definitions. 
The following definitions shall apply to the terms as herein 
used. Railroad: The railway or railroad company whose 
tracks are crossed or whose property is adjacent to the 
work or upon whose property the work is performed. Chief 
Engineer: The Chief Engineer of the railroad or his au- 
thorized representatives. Railroad Crossing: A crossing at 
grade of the tracks of a railroad and the highway. Grade 
Separation: A permanent structure to affect the separation 
of grades between the highway and the railroad. 

(b) Work or Operations. 

1. Work or operations on grade separations, rail- 
road crossings, or upon railroad property shall be subject 
to inspection by the Chief Engineer, and shall be conducted 
and performed in a manner satisfactory to the Chief En- 
gineer. 

2. Construction operations shall be so arranged and 
conducted as to insure safe and uninterrupted operation 
of the railroad traffic. The Contractor shall be responsible 
for any damages which result either directly or indirectly 
from the Contractor’s operations. 
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3. The Contractor shall notify the Chief Engineer 
in writing, at least forty-eight (48) hours before starting 
any work in the proximity of the tracks, setting forth 
specifically the time at which it is planned to start such 
work. 

4. Unless otherwise provided, the Contractor shall 
not pile or store any material, or park or use Contractor’s 
equipment closer than ten (10) feet from the centerline of 
the tracks. 

5. The track zone shall be kept clean of all loose 
material or debris at all times. The Contractor shall be 
responsible for any fouling of railroad ballast resulting 
from sandblasting and painting operations and shall reim- 
burse the railroad for the replacement of all ballast so 
fouled. . 

6. In advance of any blasting, the Contractor shall 
notify the Chief Engineer in order that proper flagging 
protection may be provided by the railroad. Excavations 
in the proximity of the tracks shall be sheeted in a manner 
satisfactory to the Chief Engineer and plans therefor shall 
be submitted to and approved by him before any such 
excavation is commenced. 

7. The Contractor shall make arrangements with 
the railroad for crossing railroad tracks at locations other 
than existing public crossings and shall bear all costs rela- 
tive thereto. 

8. The Contractor shall submit detail plans of false- 
work and of forms for track spans and piers or abutments 
to the Chief Engineer and no work thereon shall be com- 
menced unless and until such plans have been approved 
by the Chief Engineer. Falsework plans thus approved 
shall not be deviated from without permission of the 
Chief Engineer. The temporary vertical and horizontal 
clearances specified by the Chief Engineer in approving 
the plans shall be maintained at all times. In the case of 
impaired vertical clearances above the top of rail, the 
railroad shall have the option to install telltales, or other 
such protective devices the railroad deems necessary, for 
the protection of trainmen or rail traffic. 

9. The Contractor shall comply with the rules and 
regulations of the railroad with respect to the Contractor’s 
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work or operations on or adjacent to railroad property. 
The Contractor shall arrange with the railroad for the 
services of such qualified railroad employees as the Chief 
Engineer may prescribe to protect and safeguard the rail- 
road’s property, engines, trains, and cars. The costs in- 
curred for the services of such railroad employees as may 
be prescribed by the Chief Engineer for necessary safe- 
guard and protection and the costs of installing telltales 
or other protective devices in the case of impaired vertical 
clearance, shall be borne by the Contractor without ex- 
pense to the Department or railroad. Payment for such 
services, including compensation, insurance, vacation and 
holiday time, railroad retirement and unemployment taxes, 
health and welfare, accounting and billing charges, shall 
be paid by the Department directly to the railroad and 
the amount thereof shall be deducted by the Department 
from money due or which may become due the Contractor 
under the awarded contract. Rates of pay for qualified rail- 
road employees will be the railroad’s rates for the various 
classes of labor customarily used and in effect at the time 
the work is performed. The Contractor’s reimbursement 
for personnel and protective devices required as set forth 
herein shall be considered as included in the contract unit 
prices bid for other items of work. 

10. Upon completion of the work covered by the 
awarded contract to be performed by the Contractor upon 
railroad’s property, the Contractor shall promptly remove 
from the railroad’s property all tools, equipment, and other 
materials, whether brought upon said property by the 
Contractor or any subcontractor, and shall cause said 
property to be left in a clean and presentable condition. 

(c) Work or Operations Performed by Railroad. The 
railroad may undertake certain work or operations inci- 
dent to the project which are the subject of an agreement 
between the Department and railroad. Details of such 
work or operations will be set forth in the special pro- 
visions and the Contractor shall discuss such items with 
the Chief Engineer in order to develop a plan whereby 
the Contractor and the railroad accomplish the work or 
operations in their logical sequence and order. 

Movement or adjustment of telephone, telegraph, or 
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signal facilities owned, operated, or maintained by the rail- 
road and not otherwise provided for on the plans or in 
the special provisions shall be at the cost and expense of 
the Contractor. 

(d) Insurance. The Contractor shall provide and main- 
tain during the effective life of the awarded contract such 
special or additional insurance as is required by subsection 
107.11, “Responsibility for Damage Claims” herein. The 
Contractor shall furnish such evidence as may be required 
that such insurance has been provided. 

(e) Qualification. As a prerequisite to award, the Con- 
tractor shall be satisfactory as to responsibility to perform 
work upon the railroad’s property. 

(f) Reference. ‘The provisions of subsections 624.03.02, 
“Flagmen” and 624.03.03, “Pilot Cars,” subsection 
107.11, “Responsibility for Damage Claims” and the 
special provisions shall inure directly to the benefit of the 
railroad. } 


107.09 Liability Insurance. (a) Contractor’s Public 
Liability and Property Damage Liability Insurance. The 
Contractor shall provide and maintain during the effective 
life of the awarded contract, regular Contractor’s Public 
Liability and Property Damage Liability Insurance to 
protect the Contractor and all of the Contractor’s construc- 
tion subcontractors for claims for personal injury, acci- 
dental death, and to property, which may arise from 
operations under said contract, whether such operations 
be by the Contractor or by such subcontractor or by 
anyone directly or indirectly employed by either of them. 

Whenever construction operations covered under said 
contract are to be performed upon or in proximity to 
railroad property, the Contractor’s Public Liability and 
Property Damage Insurance shall provide for limits of 
coverage not less than specified in the Railroad Protective 
Insurance Endorsement appended to the special provisions. 

(b) Railroad’s Protective Public Liability and Property 
Damage Insurance. In all cases where construction oper- 
ations covered by the awarded contract are to be per- 
formed upon or adjacent to the property of the railroad, 
the Contractor shall furnish evidence to the Department 
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that, with respect to the operations the Contractor or any 
of the Contractor’s subcontractors perform, the Contractor 
has provided for and in favor of the railroad a policy of 
Public Liability and Property Damage Insurance, to which 
is attached an endorsement, in the same form and with the 
same limits of coverage as the Railroad Protective Insur- 
ance Endorsement appended to the special provisions. 

(c) General. The insurance required under paragraph 
(b) above shall apply only to that portion of the highway 
project upon or adjacent to the railroad property. 

Railroad’s Protective Public Liability and Property 
Damage Insurance shall be subject to approval by the 
railroad before any work is commenced on or adjacent to 
the railroad property. 

Such insurance shall be carried, and the premiums 
therefor paid, by the Contractor until all work required 
to be performed under the terms of said contract is satis- 
factorily completed as evidenced by the formal acceptance 
of the Department and thereafter until all of said tools, 
equipment, and materials have been removed from the 
property of the railroad and such property left in a clean 
and presentable condition. The insurance shall be non- 
cancelable and non-alterable for any cause whatsoever 
(including failure to pay premiums) either by the Con- 
tractor or by the insurance company without thirty (30) 
days’ written notice to the railroad and the Department. 
In the event such insurance is canceled as herein provided, 
the Contractor shall provide other insurance, subject to the 
same conditions as provided herein, which shall be effec- 
tive as of the day of such cancellation and cover the unex- 
pired period of the term herein required. The Contractor 
shall furnish the Department at the time of execution of 
said contract, three copies of each policy to which is 
attached an endorsement the same as the Railroad Pro- 
tective Insurance Endorsement appended to the special 
provisions. Two (2) copies of each of such policies shall be 
forwarded by the Department to the Chief Engineer for 
the railroad’s approval. 


107.10 Explosives. When the use of explosives is 
necessary for the prosecution of the work, the Contractor 


62 


LEGAL RELATIONS AND RESPONSIBILITY 107 


shall exercise the utmost care not to endanger life or prop- 
erty, including new work. The Contractor shall be respon- 
sible for all damage resulting from the use of explosives. 

All explosives shall be stored in a secure manner in 
compliance with all laws and ordinances, and all such 
storage places shall be clearly marked. Where no local 
laws or ordinances apply, storage shall be provided satis- 
factory to the Engineer and in general not closer than 
one thousand (1,000) feet from the road or from any 
building or camping area or place of human occupancy. 

The Contractor shall notify each public utility company 
having structures in proximity to the site of the work of his 
intention to use explosives. Such notice shall be given 
sufficiently in advance to enable the companies to take 
such steps as they may deem necessary to protect their 
property from injury. 


107.11 Responsibility for Damage Claims. The Con- 
tractor shall indemnify and save harmless the Department, 
its officers and employees, from all suits, actions, or claims 
of any character brought because of any injuries or dam- 
age received or sustained by any person, persons, or 
property on account of the operations of the said Con- 
tractor; or on account of or in consequence of any neglect 
in safeguarding the work; or through use of unacceptable 
materials in constructing the work; or because of any 
claims or amount recovered under the “Workman’s Com- 
pensation Act,” or any other law, ordinance, order, or 
decree; and so much of the money due the said Contractor 
under and by virtue of his contract as may be considered 
necessary by the Department for such purpose, may be 
retained for the use of State; or in case no money is due, 
his surety may be held until such suit or suits, action or 
actions, claim or claims for the injuries or damages as 
aforesaid shall have been settled and suitable evidence to 
that effect furnished to the Department; except that money 
due the Contractor will not be withheld when the Con- 
tractor produces satisfactory evidence that he is adequately 
protected by public liability and property damage insur- 
ance. 

Reimbursement to the Contractor by the State in whole 
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or in part for costs of protecting traffic shall not serve 
to relieve the Contractor of his responsibility as set forth 
in these standard specifications. 

The Contractor guarantees the payment of all just 
claims for materials, supplies, and labor, and all other just 
claims against him or any subcontractor, in connection 
with this contract. 


107.12 Protection and Restoration of Property and 
Landscape. The Contractor shall be responsible for the 
preservation from injury or damage resulting directly or 
indirectly from the work under his contract of all public 
and private property, crops, trees, vegetation, monuments, 
fences, highway signs and markers, etc., along and adjacent 
to the highway, and shall use every precaution necessary 
to prevent damage to pipes, conduits, and other under- 
ground structures, to poles, wires, cables, and other over- 
head structures, whether shown on the plans or not, shall 
protect carefully from disturbance or damage all land 
monuments and property marks until the Engineer has 
witnessed or otherwise referenced their location, and shall 
not remove them until directed. The Contractor shall not 
willfully or maliciously injure or destroy trees or shrubs 
and he shall not remove or cut them without proper 
authority. 

He shall be responsible for all damage or injury to 
property of any character during the prosecution of the 
work resulting from any act, omission, neglect, or miscon- 
duct in his manner or method of executing said work, or 
at any time due to defective work or materials, and such 
responsibility shall not be released until the project shall 
have been completed and accepted. 

The Contractor shall be responsible for the preservation 
of archeological and paleontological objects, including all 
ruins, sites, buildings, artifacts, fossils, or other objects of 
antiquity encountered during construction. When such 
objects are encountered, the Contractor shall immediately 
cease operations and notify the Engineer that such objects 
exist. Construction operations shall be rescheduled to avoid 
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the section until the removal of the artifacts or the gather- 
ing of historical data has been accomplished by the appro- 
priate authority. When directed by the Engineer, the 
Contractor shall excavate the site in such a manner as to 
preserve the artifacts encountered and shall remove them 
for delivery to the custody of the proper authorities. Such 
excavation will be considered and paid for in accordance 
with subsection 104.03, “Extra Work.” 

Extension of contract time will be allowed for any delay 
to the Contractor due to preservation of archeological and 
paleontological objects. 

When or where. any direct or indirect damage or injury 
is done to public or private property by or on account of 
any act, omission, neglect or misconduct in the execution 
of the work, or in consequence of the non-execution 
thereof on part of the Contractor, he shall restore at his 
expense such property to a condition similar or equal to 
that existing before such damage or injury was done by 
repairing, rebuilding, or otherwise restoring as may be 
directed, or he shall make good such damage or injury in 
an acceptable manner. In case of failure on the part of the 
Contractor to restore such property or make good such 
damage or injury, the Engineer may, upon forty-eight (48) 
hours’ written notice, proceed to repair, rebuild or other- 
wise restore such property as may be deemed necessary 
and the cost thereof shall be deducted from any money 
due, or which may become due the Contractor under the 
contract. 

The Contractor shall restrict the movement of his 
vehicles and other construction equipment and personnel 
to the construction area and designated roads. Every pre- 
caution shall be taken to prevent the marking of the natural 
ground with equipment tracks or other means outside of 
the slope stake areas on either side of the roadway and 
in median areas where it is not required to disturb the 
existing ground. Where such markings of the natural 
ground are caused either by the Contractor’s equipment, 
personnel, or operations, the Contractor, at his own ex- 
pense, shall eradicate such marks to the satisfaction of 
© the Engineer. 
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All roads from flat bottom ditches and material deposits 
shall be spaced at least one thousand (1,000) feet apart, 
except that such roads may also be located in ditch and 
dike areas. When roads are located in ditch and dike 
areas, equipment shall not be allowed to travel outside 
the area to be occupied by said ditch or dike, except as 
provided for in subsection 203.03.12, “Channels.” The 
crossing of median areas shall be at structures or areas 
approved by the Engineer. 

Where there is a high potential for erosion and subse- 
quent water pollution, the area of erosive land that may be 
exposed by construction operations at any one time shall 
be held to a minimum, and the duration of the exposure of 
the uncompleted construction to the elements shall be as 
short as practicable. Erosion control features shall be con- 
structed concurrently with other work and at the earliest 
practicable time. 

Disturbance of the lands and of waters that are outside 
the limits of the construction as staked is prohibited, ex- 
cept as may be found necessary and approved by the 
Engineer. 


107.13 Forest Protection. Before setting any fires 
whatsoever, the Contractor shall notify the responsible 
Federal, State, or other agency having jurisdiction for the 
area concerned. All burning shall be done at night unless 
otherwise authorized in writing by the Engineer. The Con- 
tractor shall abide by such rules and instructions as to fire 
prevention and control and as to the place for burning as 
the authorized representative of the appropriate agency 
having jurisdiction may prescribe. The Contractor shall 
take all necessary steps to prevent his employees from 
setting fires not required in the construction of the project 
and shall, under the direction of the appropriate Federal, 
State, or other agency, or, in the absence of an officer 
from any such agency, acting independently, extinguish all 
fires set or caused by his employees and all other fires 
which may escape on the project, whether or not set 
directly or indirectly as a result of construction operations, 
without expense to the State or federal government. Where 
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the Contractor is obligated to suppress any fire, without 
expense to the State or federal government, and if the 
amount of labor, subsistence, supplies, and transportation 
which he furnishes is inadequate in the opinion of the 
jurisdictional agency, then such agency may procure addi- 
tional help or facilities and charge the expenses to the 
Contractor. These expenses shall be billed to the Contrac- 
tor for payment directly by him, and if not promptly met 
by him shall be deducted from the money due or which 
may become due the Contractor under this contract, or 
collected from his sureties until the entire amount due for 
said fire suppression is recovered. 

The Contractor shall maintain a fire patrol in the vicinity 
of blasting and other operations creating a fire hazard. 
When, in the opinion of the agency having jurisdiction, 
such a patrol is unnecessary because of weather conditions, 
the Contractor shall be so notified through the Engineer. 

The resident engineer shall have authority to enforce 
correction of any condition which is, in his opinion, unsafe. 


107.14 Disposal of Material Outside Highway Right 
of Way. The Contractor shall make his own arrange- 
ments for disposal of materials outside the highway right of 
way and he shall pay all costs involved. 

When any material is to be disposed of outside the 
highway right of way, the Contractor shall first obtain a 
written permit from the property owner on whose property 
the disposal is to be made and he shall file with the Engi- 
neer said permit or the certified copy thereof together with 
a written release from the property owner absolving the 
State of any and all responsibility in connection with the 
disposal of material on said property. Before any material 
is disposed of on said property, the Contractor shall obtain 
written permission from the Engineer to dispose of the 
material at the location designated in the said permit. 

When material is disposed of as above provided and the 
disposal location is visible from the highway, the Con- 
tractor shall dispose of the material in a neat and uniform 
manner to the satisfaction of the Engineer. 

Unless otherwise provided in the special provisions, full 
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compensation for all costs involved in disposing of mate- 
rial as specified in this section, including all costs of haul- 
ing, shall be considered as included in the price paid for 
the contract items of work involving such materials and no 
additional compensation will be allowed therefor. 


107.15 Relief from Maintenance and Responsibility. 
Upon the written request of the Contractor, or upon order 
of the Engineer, the Contractor may be relieved of the 
duty of maintaining and protecting certain portions of the 
work as described below, which have been completed in 
all respects in accordance with the requirements of the 
contract and to the satisfaction of the Engineer, and there- 
after except with his consent, the Contractor will not be 
required to do further work thereon. In addition, such 
action by the Engineer will relieve the Contractor of 
responsibility for injury or damage to said completed por- 
tions of the work resulting from use by public traffic or 
from the action of the elements or from any other cause, 
but not from injury or damage resulting from the Con- 
tractor’s own operations or from his negligence. 

Portions of the work for which the Contractor may be 
relieved of the duty of maintenance and protection as pro- 
vided in the above paragraph include but are not limited 
to the following: 


(a) The completion of one-fourth (“% ) mile of roadway 
or one-fourth (14) mile of one roadway of a divided high- 
way or a frontage road including the traveled way, 
shoulders, drainage control facilities, planned roadway pro- 
tection work, lighting, and any required traffic control and 
access facilities. 

(b) A bridge or other structure of major importance. 

(c) A complete unit of a traffic control signal system 
or of a highway lighting system. 

(d) A complete unit of highway protection work. 

(e) Any required traffic control and access facilities if 
the roadway or structure is to be used by public traffic 
before completion of the contract. 

(f{) Non-highway facilities constructed for other agencies. 
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However, nothing in this subsection providing for relief 
from maintenance and responsibility will be construed as 
relieving the Contractor of full responsibility for making 
good defective work or materials found at any time before 
the formal written acceptance of the entire contract by the 
Engineer. 


107.16 Contractor’s Responsibility for the Work and 
Materials. Until the acceptance of the contract, the Con- 
tractor shall have the charge and care of the work and 
of the materials to be used therein (including materials 
for which he has received partial payment as provided in 
subsection 109.06, “Partial Payments,” or materials which 
have been furnished by the State) and shall bear the risk 
of injury, loss or damage to any part thereof by the action 
of the elements or from any other cause, whether arising 
from the execution or from the non-execution of the work, 
except as provided in subsection 107.15, “Relief from 
Maintenance and Responsibility.” The Contractor shall 
rebuild, repair, restore, and make good all injuries, losses, 
or damages to any portion of the work or the materials 
occasioned by any cause before its completion and accept- 
ance and shall bear the expense thereof, except as other- 
wise expressly provided in subsection 203.03.10, “Slides 
and Slipouts,” and subsection 619.05.01, “Culvert Markers 
and Guide Posts,” and except for such injuries, losses, or 
damages as are directly and approximately caused by acts 
of the federal government or the public enemy. Where 
necessary to protect the work or materials from damage, 
the Contractor shall, at his expense, provide suitable drain- 
age of the roadway and erect such temporary structures as 
are necessary to protect the work or materials from dam- 
age. The suspension of the work from any cause whatever 
shall not relieve the Contractor of his responsibility for the 
work and materials as herein specified. If ordered by the 
Engineer, the Contractor shall, at his expense, properly 
store materials which have been partially paid for by the 
State or which have been furnished by the State. Such stor- 
age by the Contractor shall be on behalf of the State and 
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the State shall at all times be entitled to the possession of 
such materials, and the Contractor shall promptly return 
the same to the site of the work when requested. The Con- 
tractor shall not dispose of any of the materials so stored 
except on written authorization from the Engineer. 


107.17 Contractor’s Responsibility for Utility Property 
and Service. At points where the Contractor’s operations 
are adjacent to properties of railroad, telegraph, telephone, 
and power companies, or are adjacent to other property, 
damage to which might result in considerable expense, loss, 
or inconvenience, work shall not be commenced until all 
arrangements necessary for the protection thereof have 
been made. 

The Contractor shall not begin any operations which 
may interfere with or impair the normal service being 
rendered by public or private utility operators, until such 
operators have been notified, and shall cooperate with the 
owners of any underground or overhead utility lines in 
their removal and rearrangement operations in order that 
these operations may progress in a reasonable manner, and 
that duplication of rearrangement work may be reduced 
to a minimum, and that services rendered by those parties 
will not be unnecessarily interrupted. The Contractor will 
be held responsible for the protection of the property of 
public or private utilities within the limits of the work. 

In general, the repair and adjustment of street structures 
such as pipe lines, services, telephone, telegraph, and elec- 
tric lines, above or below the ground, will be made by the 
owners thereof. When included in the proposal, the adjust- 
ment of sewer manhole frames and covers, inlets and 
catch basin frames and covers and the like, will be within 
the Contractor’s responsibility. The Contractor shall see 
that they are adjusted to conform to the lines, grades, and 
typical cross sections as shown on the plans, or as pre- 
scribed, without respect to whether the repairs and the 
roughing-in work have been performed by the Contractor 
or others. 

Pipes or other construction shall be maintained in con- 
tinuous service as far as practicable and shall be properly 
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protected and supported. In no case shall interruption of 
the water service be allowed to exist outside of working 
hours. 

Fire hydrants shall be accessible at all times to the fire 
department. No material or other obstruction shall be 
placed closer to a fire hydrant than permitted by ordi- 
nances, rules, or regulations, or within fifteen (15) feet of 
the fire hydrant in the absence of such ordinances, rules, or 
regulations. 

The Contractor shall give notice in writing to the proper 
authorities in charge of streets, gas, water pipes, electric 
and other conduits, railroads, poles, manholes, catch 
basins, and all other property that may be affected by the 
Contractor’s operations, at least forty-eight (48) hours 
before breaking ground. 

In the event of interruption to water or utility services 
as a result of accidental breakage, the Contractor shall 
promptly notify the proper authority. He shall cooperate 
with said authority in the restoration of service as promptly 
as possible. 

Attention is directed to subsection 105.06, “Cooperation 
with Utilities.” 


107.18 Furnishing Right of Way. The Department 
will be responsible for the securing of all rights of way 
shown in the plans. Any exceptions will be indicated in 
the contract. 


107.19 Personal Liability of Public Officials. In car- 
rying out any of the provisions of these specifications or in 
exercising any power or authority granted to them by or 
within the scope of the contract, there shall be no liability 
upon the directors, Engineer, or their authorized represent- 
atives, either personally or as officials of the State, it being 
understood that in all such matters they act solely as agents 
and representatives of the State. 


107.20 No Waiver of Legal Rights. The Depart- 
ment shall not be precluded or estopped by any measure- 
ments, estimate, or certificate made either before or after 


vi 


107 LEGAL RELATIONS AND RESPONSIBILITY 


the completion and acceptance of the work and payment 
therefor, from showing the true amount and character of 
the work performed, and materials furnished by the Con- 
tractor, nor from showing that any such measurements, 
estimate, or certificate is untrue or is incorrectly made, 
nor that the work or materials do not in fact conform to 
the contract. The Department shall not be precluded or 
estopped, notwithstanding any such measurement, esti- 
mate, or certificate, and payment in accordance therewith, 
from recovering from the Contractor or his sureties, or 
both, such damages as it may sustain by reason of his fail- 
ure to comply with the terms of the contract. Neither the 
acceptance by the Department, or any representative of the 
Department, nor any payment for or acceptance of 
the whole or any part of the work, nor any extension of 
time, nor any possession taken by the Department, shall 
operate as a waiver of any portion of the contract or of 
any power herein reserved, or of any right to damages. 
A waiver of any breach of the contract shall not be held to 
be a waiver of any other or subsequent breach. 


107.21 Dust Nuisance. Dust nuisance originating 
from any plant or construction operations either inside or 
outside the right of way shall be controlled by the Con- 
tractor in accordance with local ordinances and regulations 
at the sole expense of the Contractor in accordance with 
the provisions of subsection 107.12, “Protection and Res- 
toration of Property and Landscape.” 
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SECTION 108 


PROSECUTION AND PROGRESS 


108.01 Subletting of Contract. The Contractor shall 
not sublet, sell, transfer, assign, or otherwise dispose of 
the contract or contracts or any portion thereof, or of his 
right, title, or interest therein, without prior written consent 
of the Engineer and of the surety. 

Requests for permission to sublet, assign, or otherwise 
dispose of any portion of the Contract shall be in writing 
and accompanied by a letter showing that the organization 
which will perform the work is particularly experienced for 
such work. 

Consent to sublet, assign, or otherwise dispose of any 
portion of the contract shall not be construed to relieve the 
Contractor of his liability under the contract and bonds. 
The Contractor shall file with the Engineer within seven 
(7) days after making any subcontract, two (2) certified 
copies of such subcontract. In preparing such copies, the 
prices agreed upon for the work may be omitted. 

All subcontractors and assignees of the prime or general 
Contractor shall be required to comply with the provisions 
of NRS 408.910 in the same manner as the prime or 
general contractor. 

Contract bid prices will prevail for purposes of comput- 
ing the monetary value of all subcontracts. 

The Contractor shall perform with his own organization, 
work amounting to not less than fifty (50) percent of the 
combined value of all items of the work covered by the 
contract except as follows: 


(a) Should the Contractor elect to furnish materials for 
work to be performed by an approved subcontractor, and 
the materials are not obtained from the same firm that is to 
perform the work of incorporating said materials into the 
project, the cost of said materials, when set forth in a 
written statement accompanying the subcontract agreement 
or contained therein, will be excluded from amounts appli- 
cable to the subcontracted percentage. 
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When a firm both sells materials to a Contractor and 
performs the work of incorporating the materials into the 
project, these two phases of work must necessarily be con- 
sidered in combination and, as in effect, constituting a 
single subcontract. 

(b) When performed by subcontract, any items that 
have been selected as “Specialty Items” for the contract 
will be excluded from amounts applicable to the subcon- 
tracted percentage. “Specialty Items” for the contract are 
listed as such in the special provisions. 


Roadside production of materials is construed to be the 
production of crushed stone, gravel, or other material with 
portable or semiportable crushing, screening, or washing 
plants, established or reopened in the vicinity of the work 
for the purpose of supplying materials to be incorporated 
into the work on a designated project or projects. Road- 
side production of materials shall be considered subcon- 
tracting if performed by other than the Contractor. 

The Department will not recognize any subcontractor on 
the work as a party to the contract. Nothing contained in 
any subcontract shall create any contractural relation be- 
tween the subcontractor and the Department. The Con- 
tractor will be held solely responsible for the progress of 
the work in accordance with progress required. 


108.02 Notice to Proceed. An official Notice to Pro- 
ceed specifying the date by which construction operations 
shall be started will be issued to the Contractor by the 
Engineer. Work shall be commenced not later than the . 
date set forth in the Notice to Proceed. The date set forth 
in the Notice to Proceed shall not be less than twenty (20) 
days after the Notice to Proceed is issued. Commence- 
ment of the work by the Contractor shall be deemed and 
taken as a waiver of such notice on his part, but in such 
case he shall notify the Engineer in writing at least forty- 
eight (48) hours in advance of the date on which he 
expects to begin work. In no case, however, shall the 
Contractor begin work prior to the date of approval of the 
contract. Contract time will begin on the date specified in 
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the Notice to Proceed, unless operations begin at an earlier 
date, in which case the date that such operations were be- 
gun will apply. 


108.03 Prosecution and Progress. When required by 
the Engineer, the Contractor shall furnish the Engineer 
with a “Progress Schedule” for his approval. The progress 
schedule may be used as the bases for establishing major 
construction operations and as a check on the progress of 
the work. The Contractor shall provide sufficient materials, 
equipment, and labor to guarantee the completion of the 
project in accordance with the plans and specifications 
within the time set forth in the special provisions. Should 
the prosecution of the work for any reason be discontinued, 
the Contractor shall notify the Engineer at least twenty- 
four (24) hours in advance of resuming operations. 


108.04 Limitation of Operations. The Contractor 
shall conduct the work at all times in such a manner and 
in such sequence as will assure the least interference with 
traffic. He shali have due regard to the location of detours 
and to the provisions for handling traffic. He shall not open 
up work to the prejudice or detriment of work already 
started. The Engineer may require the Contractor to finish 
a section on which the work is in progress before work is 
started on any additional sections if the opening of such 
section is essential to public convenience. 

No productive work will be required on Saturdays, Sun- 
days, or State recognized holidays. If, however, the Con- 
tractor elects to work on such days, those days worked will 
be charged as working days. The Contractor shall give the 
Engineer notice of his intention to work on the aforemen- 
tioned days at least forty-eight (48) hours in advance of 
such work. State recognized holidays are enumerated in 
subsection 101.25, “Holidays” of these specifications. 

The Engineer is authorized to notify the Contractor in 
writing and require the Contractor to cease construction 
operations the day before, during, and the day after said 
holidays, or at any other time if the Contractor’s opera- 
tions are of such nature, the project is so located, and 
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traffic is of such volume that it is deemed expedient to do 
SO. 


108.05 Character of Workmen; Methods and Equip- 
ment. The Contractor shall at all times employ sufficient 
labor and equipment for prosecuting the several classes of 
work to full completion in the manner and time required 
by these specifications. 

All workmen shall have sufficient skill and experience 
to perform properly the work assigned to them. Workmen 
engaged in special or skilled work shall have sufficient 
experience in such work and in the operation of the equip- 
ment required to perform all work properly and satis- 
factorily. 

Any person employed by the Contractor or by any 
subcontractor who, in the opinion of the Engineer, does 
not perform his work in a proper and skillful manner or 
is intemperate or disorderly, shall, at the written request of 
the Engineer, be removed forthwith by the Contractor or 
subcontractor employing such person, and shall not be 
employed again in any portion of the work without the 
approval of the Engineer. 

Should the Contractor fail to remove such person or 
persons as required above, or fail to furnish suitable and 
sufficient personnel for the proper prosecution of the work, 
the Engineer may suspend the work by written notice 
until such orders are complied with. 

All equipment which is proposed to be used on the 
work shall be of sufficient size and in such mechanical 
condition as to meet requirements of the work and to pro- 
duce a satisfactory quality of work. Equipment used on any 
portion of the project shall be such that no injury to the 
roadway, adjacent property, or other highway will result 
from its use. 

When the methods and equipment to be used by the 
Contractor in accomplishing the construction are not pre- 
scribed in the contract, the Contractor is free to use any 
methods or equipment that he demonstrates to the satis- 
faction of the Engineer will accomplish the contract work 
in conformity with the requirements of the contract. 
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When the contract specifies that the construction be per- 
formed by the use of certain methods and equipment, such 
methods and equipment shall be used unless others are 
authorized by the Engineer. If the Contractor desires to use 
methods or types of equipment other than those specified 
in the contract, he may request authority from the Engineer 
to do so. The request shall be in writing and shall include 
a full description of the methods and equipment proposed 
to be used and an explanation of the reasons for desiring 
to make the change. If approval is given, it will be on the 
condition that the Contractor will be fully responsible for 
producing work in conformity with contract requirements. 
If, after trial use of the substituted methods or equipment, 
the Engineer determines that the work produced does not 
meet contract requirements, the Contractor shall discon- 
tinue the use of the substitute method or equipment and 
shall complete the remaining construction with the speci- 
fied methods and equipment. The Contractor shall remove 
the deficient work and replace it with work of specified 
quality, or take such other corrective action as the Engi- 
neer may direct. No change will be made in basis of pay- 
ment for the construction items involved nor in contract 
time as a result of authorizing a change in methods or 
equipment under these provisions. 


108.06 Temporary Suspension of Work. The Engi- 
neer shall have the authority to suspend the work wholly 
or in part, for such period as he may deem necessary due 
to unsuitable weather, or to such other conditions as are 
considered unfavorable for the suitable prosecution of the 
work, or for such time as he may deem necessary due to 
the failure on the part of the Contractor to carry out orders 
given, or to perform any provision of the contract. The 
Contractor shall immediately comply with the written order 
of the Engineer to suspend the work wholly or in part. 
The suspended work shall be resumed when conditions are 
favorable and methods are corrected, as ordered or ap- 
proved in writing by the Engineer. 

In the event that a suspension of work is ordered as pro- 
vided above, and should such suspension be ordered by 
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reason of the failure of the Contractor to carry out orders 
or to perform any provision of the contract, or by reason of 
weather conditions being unsuitable for performing any 
item or items of work, which work, in the sole opinion of 
the Engineer, could have been performed prior to the 
occurrence of such unsuitable weather conditions had the 
Contractor diligently prosecuted the work when weather 
conditions were suitable, the Contractor, at his own ex- 
pense, shall do all the work necessary to provide a safe, 
smooth and unobstructed passageway through construction 
for use by public traffic during the period of such suspen- 
sion as provided in subsection 107.07, “Public Conven- 
ience and Safety,” and as specified in the special provisions 
for the work. In the event that the Contractor fails to 
perform the work above specified, the Department will 
perform such work and the cost thereof will be deducted 
from money due or to become due the Contractor. 

In the event that a suspension of work is ordered by the 
Engineer due to unsuitable weather conditions, and in the 
sole opinion of the Engineer, the Contractor has prose- 
cuted the work with energy and diligence prior to the time 
that operations were suspended, the cost of providing a 
smooth and unobstructed passageway through the work 
will be paid for as extra work as provided in subsection 
104.03, “Extra Work,” or at the option of the Engineer, 
such work will be performed by the Department at no 
cost to the Contractor. 

If the Engineer orders a suspension of all of the work 
or a portion of the work which is the current controlling 
operation or operations, due to unsuitable weather or to 
such other conditions as are considered unfavorable to 
the suitable prosecution of the work, the days on which the 
suspension is in effect shall not be considered working days 
as defined in subsection 101.63, “Working Day.” If a por- 
tion of work at the time of such suspension is not a current 
controlling operation or operations, but subsequently does 
become the current controlling operation or operations, the 
determination of working days will be made on the basis of 
the then current controlling operation or operations. 
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If a suspension of work is ordered by the Engineer, due 
to the failure on the part of the Contractor to carry out 
orders given or to perform any provision of the contract, 
the days on which the suspension order is in effect shall be 
considered working days if such days are working days 
within the meaning of the definition set forth in subsection 
101.63, “Working Day.” 

In the event of a suspension of work under any of the 
conditions set forth in this section, such suspension of work 
shall not relieve the Contractor of his responsibilities as 
set forth in Section 107, “Legal Relations and Responsibil- 
ity to the Public.” 


108.07 Preconstruction Conference. After the con- 
tract has been awarded and prior to commencing work, 
the Engineer may designate a time and place satisfactory 
to the Contractor for a preconstruction conference. At such 
time the Engineer will outline detailed requirements to be 
followed in performance of the contract. 


108.08 Determination and Extension of Contract 
Time. The contract time for completion will be fixed by 
the Department, and will be stated in the special provi- 
sions, either as a calendar date or based on a number of 
working days. Attention is directed to subsection 101.63, 
“Working Day.” 

The Contractor shall perform the work in an acceptable 
manner within the time stated in the contract except that 
the contract time for completion may be adjusted as fol- 
lows: 


(a) If satisfactory completion of the contract shall re- 
quire performance of work in greater quantities than those 
set forth in the proposal, the time allowed for performance 
shall be increased in the same ratio as the final estimate 
bears to the original contract amount, plus such amounts 
as may be allowed under supplemental agreements and 
contract change orders. The amount for asphalt cements 
and liquid asphalts will not be considered in the original 
or the final estimates for determining time extensions. 
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(b) In case of suspension of major items of work by 
order of the Engineer and through no fault of the Con- 
tractor, the time for completion shall be extended an 
amount equal to the elapsed time between effective dates 
of order to suspend and order to resume. 

(c) When delays occur due to unforeseen causes beyond 
the control and without the fault or negligence of the Con- 
tractor, including, but not restricted to acts of God, acts of 
the public enemy, acts of government agency, fires, floods, 
epidemics, strikes, and freight embargoes, the time for 
completion shall be extended an amount determined by the 
Engineer to be equivalent to the delays; provided, however, 
written request for such extension of time is made by the 
Contractor within ten (10) calendar days after the begin- 
ning of such delay. No allowance shall be made for delay 
or suspension of the work due to fault of the Contractor. 


The contract time shall begin as set forth in subsection 
108.02, “Notice to Proceed.” When the final acceptance 
has been duly made by the Engineer as prescribed in sub- 
section 105.16, “Final Acceptance,” the daily time charge 
shall cease. 


108.09 Failure to Complete the Work on Time. 
Time is an essential element of the contract and it is im- 
portant that the work be pressed vigorously to completion. 
The cost to the Department of the administration of the 
contract, including engineering, inspection, and supervision 
will be increased as the time occupied in the work is 
lengthened. The public is subject to detriment and incon- 
venience when full use cannot be made of an incomplete 
project. 

Should the Contractor fail to complete the work within 
the time agreed upon in the contract or within such extra 
time as may have been allowed by increases in the con- 
tract or by formally approved extensions granted by the 
Department, there shall be deducted from any money or 
amounts due or that may become due the Contractor, the 
sum set forth in the special provisions for each and every 
working day that the work shail remain uncompleted. This 
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sum shall be considered and treated not as a penalty but as 
liquidated damages due the State from the Contractor by 
reason of inconveniences to the public, added cost of engi- 
neering and supervision and other items which have caused 
an expenditure of public funds resulting from his failure to 
complete the work within the time specified in the contract. 

Permitting the Contractor to continue and finish the 
work or any part of it after the time fixed for its comple- 
tion, or after the date to which the time for completion 
may have been extended, will in no way operate as a 
waiver on the part of the Department of any of its rights 
under the contract. 

The Department will waive such portions of the liqui- 
dated damages as may accrue after conditions of final 
acceptance are met, except final clean up. 


108.10 Default and Termination of Contract. If the 
Contractor: 


(a) Fails to begin the work under the contract within 
the time specified in the Notice to Proceed, or 

(b) Fails to perform the work with sufficient workmen 
and equipment or with sufficient materials to assure the 
prompt completion of said work, or 

(c) Performs the work unsuitably or neglects or refuses 
to remove materials or to perform anew such work as may 
be rejected as unacceptable and unsuitable, or 

(d) Discontinues the prosecution of the work, or 

(e) Fails to resume work which has been discontinued 
within a reasonable time after notice to do so, or 

(f{) Becomes insolvent or is declared bankrupt or com- 
mits any act of bankruptcy or insolvency, or 

(g) Allows any final judgment to stand against him un- 
satisfied for a period of five (5) days, or 

(h) Makes an assignment for the benefit of creditors, or 

(i) For any other cause whatsoever, fails to carry on the 
work in an acceptable manner, the Engineer will give 
notice in writing to the Contractor and his surety of such 
delay, neglect, or default. 


If the Contractor or surety, within a period of ten (10) 
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days after such notice, shall not proceed in accordance 
therewith, then the Engineer shall have full power and 
authority without violating the contract, to take the prose- 
cution of the work out of the hands of the Contractor. The 
Engineer may, at his option, call upon the surety to com- 
plete the work in accordance with the terms of the con- 
tract; or he may take over the work, including any or all 
materials and equipment on the project as may be suitable 
and acceptable, and may complete the work by force ac- 
count, or may enter into a new agreement for the com- 
pletion of said contract according to the terms and 
provisions thereof, or use such other methods as, in his 
opinion, will be required for the completion of said con- 
tract in an acceptable manner. 

All costs and charges incurred by the Department, 
together with the cost of completing the work under the 
contract, shall be deducted from any money due or which 
may become due said Contractor. In case the expense so 
incurred by the Department shall be less than the sum 
which would have been payable under the contract if it 
had been completed by said Contractor, then said Con- 
tractor shall be entitled to receive the difference, and in 
case such expense shall exceed the sum which would have 
been payable under the contract, then the Contractor and 
his surety shall be liable and shall pay to the State the 
amount of said excess. 


108.11 Termination of the Contractor’s Responsibility. 
Whenever the improvement contemplated and covered by 
the contract shall have been completely performed on the 
part of the Contractor and all parts of the work have 
been approved and accepted by the Engineer, according 
to the contract, and the final estimate paid, the Con- 
tractor’s obligations shall then be considered fulfilled, ex- 
cept as set forth in his contract bond and as provided in 
subsection 107.11, “Responsibility for Damage Claims.” 


108.12 Right of Way Delays. If, through the failure 
of the State to acquire or clear right of way, the Contractor 
sustains loss which could not have been avoided by the 
judicious handling of forces, equipment, and plant, there 
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shall be paid to the Contractor such amount as the Engi- 
neer may find to be a fair and reasonable compensation 
for such part of the Contractor’s actual loss, as, in the 
opinion of the Engineer, was unavoidable, determined 
as follows: 

Compensation for idle time of equipment will be deter- 
mined in the same manner as determinations are made 
for equipment used in the performance of extra work paid 
for on a force account basis, as provided in subsection 
109.03, “Extra and Force Account Work,” with the fol- 
lowing exceptions: 


(a) The time for which such compensation will be paid 
will be the actual normal working time during which such 
delay condition exists, but in no case will exceed eight (8) 
hours in any one day. 

(b) The days for which compensation will be paid will 
be the working days charged to the contract except that 
no compensation will be paid for Saturdays, Sundays, or 
holidays regardless of working days charged. 


Actual loss shall be understood to include no items of 
expense other than idle time of equipment and necessary 
payments for idle time of men, cost of extra moving of 
equipment, and cost of longer hauls. Compensation for idle 
time of equipment will be determined as provided in this 
subsection and compensation for idle time of men will be 
determined as provided in subsection 109.03, “Extra and 
Force Account Work,” and no markup will be added in 
either case for overhead and profit. 

If performance of the Contractor’s work is delayed as 
the result of the failure of the Department to acquire or 
clear right of way, an extension of time determined pur- 
suant to the provisions in subsection 108.08, “Determina- 
tion and Extension of Contract Time,” will be granted. 
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SECTION 109 
MEASUREMENT AND PAYMENT 


109.01 Measurement of Quantities. The measure- 
ment and determination of the number of units of each 
pay item will be made in general as prescribed hereinafter 
and specifically as set out under Method of Measurement 
and Basis of Payment in the specification of each pay item. 

After the items of work are completed and before final 
payment is made, the Engineer will determine the quan- 
tities of the various items of work performed as the basis 
for final settlement for all other than lump sum contracts. 
In the case of unit price items, the Contractor will be paid 
for the actual amount of work performed and materials 
used in accordance with these specifications, as shown by 
the final measurements, unless otherwise specified. 

Actual authorized quantities of work satisfactorily com- 
pleted under the contract, shall be measured by the Engi- 
neer in accordance with United States Standard Measures, 
and well recognized engineer practices. Unauthorized wast- 
ings of material will be deducted and only such quantities 
as are actually incorporated in the completed work will be 
included in the final estimate. 

Unless otherwise specified, longitudinal measurements 
for area computations wiil be made horizontally, and no 
deductions will be made for individual fixtures having an 
area of nine (9) square feet or less. Unless otherwise 
specified, transverse measurements for area computation 
will be the neat dimensions shown on the plans or ordered 
in writing by the Engineer. 

In computing volumes of excavation, embankment, and 
borrow, the average end area method will be used unless 
otherwise specified. 

All items which are measured by the linear foot such as 
pipe culverts, underdrains, guardrails, etc., shall be meas- 
ured parallel to the base or foundation upon which such 
structures are placed, unless otherwise shown on the plans. 

The term “gauge,” when used in connection with the 
measurement of plates, shall mean the U.S. Standard 
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Gauge. When reference is made, however, to the measure- 
ments of galvanized sheets used in the manufacture of cor- 
rugated metal pipe, metal plate pipe culverts and arches, 
and metal cribbing, the term “gauge” shall mean that spec- 
ified in the respective test designation for that material as 
described in the “Materials” section of these specifications. 

When the term “gauge” refers to the measurement of 
wire, it shall mean the wire gauge specified in the AASHO 
Designation: M32 for cold drawn steel wire for concrete 
reinforcement. 

When water meters are required, the accuracy of the 
meters shall be checked by comparing the actual weight of 
approximately 1,000 gallons, or 125 cubic feet, as metered 
with the calculated weight using as a reference density 8.33 
pounds per gallon or 62.4 pounds per cubic foot. Unless 
otherwise specified, water meters shall be accurate to 
within 2 percent of the indicated amount. The frequency 
of checking water meters will be determined by the Engi- 
neer. 

The term ton shall mean the short ton consisting of two 
thousand (2,000) pounds avoirdupois. All materials which 
are specified for measurement by ton shall be weighed 
on accurate, approved scales set at locations designated 
by the Engineer. All materials shall be weighed on plat- 
form scales with the following exception: In lieu of plat- 
form scales, the Contractor may provide an automatic 
printer system which will print the weights of the material 
delivered, provided the system is used in conjunction 
with an approved automatic batching control system. Such 
evidence shall be evidenced by a weigh ticket for each 
load. The Contractor shall have on hand not less than ten 
(10) fifty- (50) pound standard weights for testing the 
scales. 

All scales shail be furnished by and at the expense of 
the Contractor and shall have a certificate of inspection by 
the Bureau of Weight and Measures. The scales shall be 
tested and inspected by the Bureau of Weights and Meas- 
ures and a new inspection certificate required as often as 
the Engineer may deem necessary, and after each scale 
move, in order to insure the accuracy of the scales. The 
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cost of inspecting the scales shall be borne by the Depart- 
ment. 

Platform scales shall be of sufficient size and capacity 
to weight, in one operation, the entire loaded vehicle. Com- 
bination vehicles may be weighed as separate units, pro- 
vided the connecting device between vehicles is so 
constructed that no weight other than that of the device 
itself is transmitted to either vehicle. When combination 
vehicles are used, approaches to and from the scale plat- 
form shall be level for sufficient distance to accommodate 
that portion of the combination vehicle that is off the scale 
platform. In instances where combination vehicles are 
weighed, the approaches to and from the scale platform 
must be level with the scale platform for a minimum 
distance of fifty (50) feet from each end of the scale plat- 
form. 

If combination vehicles are utilized, provisions must be 
made to insure that all braking devices are disengaged 
during weighing operations as insurance against stresses 
being transmitted between either vehicle. 

The scale pit must be of sufficient width to permit access 
to all scale components for purposes of inspection, repair, 
cleaning, and adjusting. 

Support members for platform scales shall consist of 
twelve by twelve inch (12” x 12”) or six by sixteen inch 
(6” x 16”) (minimum) timbers placed on a firm gravel 
foundation. Scales consisting of more than one section shall 
be supported with twelve by twelve inch (12” x 12”) or 
six by sixteen inch (6” x 16”) (minimum) timbers at 
each end of each section to avoid settlement of the scale 
platform. Concrete support members conforming to the 
minimum timber size requirements may be utilized in lieu 
of timber at the Contractor’s option. 

Platform scales shall be equipped with weatherproof 
housing so constructed as to protect the recording device 
and permit the weighmaster convenient access to all beams 
and dials. The housing shall not be less than six (6) feet 
wide, eight (8) feet long and seven (7) feet high, and shall 
have two windows, adjustable for ventilation, one facing 
the scales, and shall be equipped with an adequate shelf 
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suitable to the Engineer. The Contractor shall provide heat 
and electric lights when requested by the Engineer. 

Conveyor scales of an approved type may be used. The 
conveyor scales shall be furnished with one (1) master 
counter to run continuously and one (1) remote counter 
which will print the weight in individual loads, then reset 
to zero automatically. The remote unit shall be placed in a 
weatherproof house with two (2) windows. One (1) 
window shall face the point of loading and the conveyor 
scales. This window shall also be equipped with a shelf 
two (2) feet wide and six (6) feet long. A controlled 
method of heating shall be supplied for cold weather 
operations. 

A locked door shall be provided on the access to the 
conveyor balances (where fine adjustment must be made), 
the key to be in the hands of the Engineer and to be 
opened only for maintenance and adjustment of conveyor 
scales to meet the accuracy of the platform scales. This 
door shall be locked at all other times during the opera- 
tion of the conveyor scales. 

If conveyor weighing equipment is used, the following 
procedures shall be followed: 


(a) The conveyor scales shall be calibrated against the 
platform scales, which must have a certificate of inspection. 

(b) At the beginning and middle of each shift, or as 
requested by the Engineer, two consecutive loads of mate- 
rial weighed over the conveyor scales shall be reweighed 
on the platform scales. The total weight indicated by the 
conveyor scales on the two loads must check with the plat- 
form scale weight within one half of one percent. If the 
conveyor scales weigh out of this tolerance, all loads shall 
be weighed on the platform scales until the condition is 
rectified. 

(c) Consecutively numbered, individual weigh tickets 
must be used with conveyor scale weights stamped by the 
remote counter. 


Unless otherwise specified, materials shipped by rail 


shall be weighed over the authorized project scales before 
incorporation into the work. 
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Cement will be measured by the barrel. The term “bar- 
rel’ will mean three hundred seventy-six (376) pounds of 
cement. 

Timber will be measured by the thousand feet board 
measure (Mfbm) actually incorporated in the structure 
with no allowance for any waste except beveled ends. 
Measurement will be based on nominal widths and thick- 
nesses, and the extreme length of each piece. 

When a complete structure or structural unit (in effect, 
“Jump sum” work) is specified as the unit of measurement, 
the unit will be construed to include all necessary fittings 
and accessories. 

All materials for which measurements are obtained by 
the cubic yard “loose measurement” or “measured in the 
vehicle” shall be hauled in approved vehicles and meas- 
ured therein at the point of delivery. No allowance will 
be made for the settlement of material in transit. Vehicles 
for this purpose may be of any size or type acceptable to 
the Engineer, provided that the body is of such shape that 
the actual delivered contents may be readily and accurately 
determined and will remain constant. Unless all approved 
vehicles on the work are of uniform capacity, each vehicle 
must bear a plainly legible identification mark, indicating 
its specified approved capacity. All vehicles must be loaded 
to at least their water-level capacity and all loads shall be 
leveled when the vehicles arrive at the point of delivery. 
- Loads not hauled in approved vehicles or of a quantity less 
than the specific approved quantity for the hauling vehicle 
will be subject to rejection and no compensation will be 
allowed for the hauling of the material. 

The unit of measurement for liquid asphalts, asphaltic 
emulsions, and paving asphalts shall be a ton or gallon. 

Quantities of bituminous binders wasted or disposed of 
in a manner not called for under these specifications, or 
remaining on hand after completion of the work, will not 
_ be paid for. 

_ When permitted by the Engineer, pay quantities of 
bituminous binder may be determined from volumetric 
measurements of the bituminous binder, in which case 
the bituminous binder shall be delivered in calibrated 
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tanks and each tank shall be accompanied by its proper 
measuring stick and a calibration card signed by a sealer of 
weight and measures, and pay quantities shall be deter- 
mined in accordance with the following procedure. 

Volumetric measurements at any temperature shall be 
reduced to the volume the material would occupy at sixty 
(60) degrees Fahrenheit, before converting the volumetric 
measurements to weight. 

The following tables shall be used to convert volumes 
from gallons to weight. All types, SC, MC, and RC of 
the same grade shall be considered to have equal weights 
and volume. 


Average Weights and Volumes of Liquid Asphalt 
Barrels Per Ton at 


Grade of Liquid Gallons Per Ton 60° F, (42 U.S. Pounds Per Gal. 
Asphalt at 60° F. Gals.) at 60° F. 
70 + aw) 6.03 7.90 
250 249 Seige (0 8.03 
800 245 5.83 8.16 
3000 241 5.74 8.30 


Average Weights and Volumes of Asphalt Cement 
Barrels Per Ton at 


Gallons Per Ton 60° F. (42 U.S. Pounds Per Gal, 
Grade at 60° F. Gals.) at 60° F. 
60— 70 235 5.60 8.51 
85-100 235 5.60 8.51 
120-150 237 5.64 8.44 
200-300 239 5.70 8.36 


Average Weights and Volumes of Asphaltic Emulsion 


Barrels Per Ton at 


Type of Gallons Per Ton 60° F. (42 U.S. Pounds Per ide 
Emulsion at 60° F. Gals.) at 60° 
All grades 240 S371 8.33 


Rental of equipment will be measured by time within 
one-half (2) hour of actual working time and necessary 
traveling time of the equipment within the limits of the 
project. If equipment has been ordered on the job on a 
standby basis by the Engineer, half-time rates for the 
equipment will be paid. 

When special equipment has been ordered by the engi- 
neer in connection with force account work, travel time 
and transportation to the project will be measured as here- 
inafter outlined. For the use of special equipment moved 
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in on the work and used exclusively for extra work paid for 
on a force account basis, the Contractor will be paid the 
rental rates listed in the special provisions or determined 
as provided in subsection 109.03, “Extra and Force Ac- 
count Work,” and for the cost of transporting the equip- 
ment to the location of the work and its return to its 
original location, all in accordance with the following pro- 
visions: 

(a) The original location of the equipment to be hauled 
to the location of the work shall be agreed to by the Engi- 
neer in advance. 

(b) The State will pay the costs of loading and unload- 
ing such equipment. 

(c) The cost of transporting equipment in low bed trail- 
ers shall not exceed the hourly rates charged by established 
haulers. 

(d) The rental period shall begin at the time the equip- 
ment is unloaded at the site of the extra work, shall include 
each day that the equipment is at the site of the extra work, 
excluding Saturdays, Sundays, and legal holidays unless the 
extra work is performed on such days, and shall terminate 
at the end of the day on which the Engineer directs the 
Contractor to discontinue the use of such equipment. The 
rental time to be paid per day will be in accordance with 
the following: 


Hours Equipment Is in Operation Hours To Be Paid 

4 

0.5 4.25 

1 4.5 

lip 4.75 

2 | 

2D 5.2) 

3 yao 

3.5 S.75 

4 6 

4.5 6.25 

5 6.5 

=f.) 6.75 

6 7 

6.5 72S 

i, res) 

745 mitd 

8 8 

Over 8 Hours in operation 
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When hourly rates are listed, less than thirty (30) min- 
utes of operation shall be considered to be one-half (1%) 
hour of operation. 

When daily rates are listed, payment for one-half (2) 
day will be made if the equipment is not used. If the equip- 
ment is used, payment will be made for one day. 

(e) Should the Contractor desire the return of the 
equipment to a location other than its original location, the 
State will pay the cost of transportation in accordance with 
the above provisions, provided such payment shall not 
exceed the cost of moving the equipment to the work. 

(f{) Payment for transporting and loading and unload- 
ing equipment as above provided will not be made if the 
equipment is used on the work in any other way than upon 
extra work paid for on a force account basis. 


Material wasted or disposed of in a manner not called 
for under the contract, material not unloaded from the 
transporting vehicle, material placed outside of the limits 
indicated or given on the plans, or material remaining on 
hand after completion of the work will not be paid for 
except as otherwise provided. 


109.02 Scope of Payment. Unless otherwise pro- 
vided under “Basis of Payment,” payments to the Contrac- 
tor will be made for the actual quantities of contract items 
performed in accordance with the plans and specifications, 
and if, upon completion of the construction, these actual 
quantities show either an increase or decrease from the 
quantities given in the bid schedule, the contract unit 
prices will still prevail, except as provided in subsection 
109.04, “Eliminated Items,” and 104.02, “Increased or 
Decreased Quantities and Change in Character of Work.” 

Except as provided in 107.16, “Contractor’s Responsi- 
bility for the Work and Materials,” the Contractor shall 
accept the compensation, as herein provided, in full pay- 
ment for the following: 


(a) The work complete, including all supervision, labor, 
material, tools, equipment, and incidentals necessary for all 
work contemplated and embraced under the contract; 
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(b) Any loss or damage due to the nature of the work, 
the action of the elements, strikes or lockouts; 

(c) Accidents to employees or the public, or both; 

(d) Unforeseen difficulties or obstructions which may 
arise or be encountered during the prosecution of the work; 

(e) All risks whatsoever connected with the work under 
contract until it is accepted by the Engineer; 
| (f) All expenses incurred by or in consequence of, the 
suspension or discontinuance of the prosecution of the 
_ work as herein specified, and in completing the work and 
_ the whole thereof, including the carrying out of all the 
| requirements of these “general requirements and cove- 
_ nants” in an acceptable manner according to the plans and 
_ specifications. 


If the “Basis of Payment” clause in the specifications 
_ relating to any unit price in the bid schedule requires that 
_ the said unit price cover and be considered compensation 
_ for certain work or material essential to the item, this same 
_ work or material will not also be measured or paid for 
_ under any other pay item except as provided for in subsec- 
- tion 104.05, “Rights in and Use of Materials Found in the 
| Work.” 

_. The payment of any partial estimate or of any retained 
| percentage, except by and under the approved final esti- 
_ mate and voucher, in no way shall affect the obligation of 
_ the Contractor to repair or renew any defective parts of the 
construction or to be responsible for all damages due to 
_ such defects. 

_ Those subsections containing pay items of bituminous 
_ materials are subject to the following requirements: 
_ It is agreed by the parties to the contract that (a) in case 

_ the bituminous material does not conform to the require- 
ments set forth in Section 703, “Bituminous Materials,” 
_ damage will be sustained by the Department, and that (b) 
it is extremely difficult to ascertain the actual damage 
_which the Department will sustain; therefore, it is agreed 
the Contractor will pay to the Department as liquidated 
damages or the Department, at its option, may deduct 
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from any money due or to become due the Contrac- 
tor from the Department an amount set forth in the follow- 
ing schedule. 


Number of Demerits (From Section Liquidated Damage 
703, ‘Bituminous Materials’’) (per bid unit) 
1-2 $1.00 
3-5 2.00 
6—9 4.00 
10-14 8.00 
15—20* 16.00 


*Material shown by test to have 21 or more demerits shall be removed and 
replaced, or at the option of the Engineer, may be left in place without pay- 
ment. 


109.03 Extra and Force Account Work. Extra work 
shall be paid for in accordance with the accepted contract 
change order. Work specified in the order to be performed 
at agreed unit prices shall be paid for in the same manner 
as proposal items. 

When extra work paid for on a force account basis is 
performed by forces other than the Contractor’s organiza- 
tion, the Contractor shall reach agreement with such other 
forces as to the distribution of the payment made by the 
Department for such work. No additional payment there- 
for will be made by the Department by reason of the per- 
formance of the work by a subcontractor or other forces. 

Work specified and performed on a force account basis 
shall be paid for as follows: 


(a) Labor. The Contractor will be paid the cost of 
labor for the workmen (including foremen when authorized 
by the Engineer), used in the actual and direct perform- 
ance of the work. The cost of labor, whether the employer 
is the Contractor, subcontractor, or other forces, will be 
the sum of the following: 

1. Actual Wages Plus Vacation Pay. The actual 
wages paid, plus vacation pay, which shall not include any 
employer payments to, or on behalf of, workmen for health 
and welfare, pension, and similar purposes. 

2. Labor Surcharge. To the actual wages, plus va- 
cation pay, as defined above, will be added a labor sur- 
charge set forth in the special provisions, which labor 
surcharge shall constitute full compensation for all pay- 
ments imposed by state and federal laws and for all other 
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_ payments made to, or on behalf of, the workmen, other 
than actual wages as defined in (1) above, and subsistence 
_ and travel allowance as specified in (3) below. 

3. Subsistence and Travel Allowance. Subsistence 
and travel allowance paid to such workmen as required by 
collective bargaining agreements. 

To the total of the direct costs computed above, there 
_ will be added a markup of twenty (20) percent. 

| (b) Materials. For materials accepted by the Engineer 
_ and used in the work the Contractor shall receive the ac- 
' tual cost of such materials, to which cost shall be added 
an amount equal to fifteen (15) percent of the sum thereof. 
(c) Equipment. For any machinery or special equip- 
| ment (other than small tools) including fuel and lubricants, 
| the use of which has been authorized by the Engineer, the 
| Contractor shall receive the rental rates which shall be the 
contract rate. 

__ The Contractor will be paid for the use of equipment at 
_ the rental rates applicable to and listed for such equipment 
_ in the special provisions, regardless of ownership and any 
| rental or other agreement, if such may exist, for the use of 
' such equipment entered into by the Contractor. If it is 
_ deemed necessary by the Engineer to use equipment not 
| listed in the special provisions, a suitable rental rate for 
' such equipment will be established by the Engineer. The 
' Contractor may furnish any cost data which might assist 
the Engineer in the establishment of such rental rate. 
| Except as provided in subsection 109.01, “Measurement 
| of Quantities,” payment will be made for actual time that 
_ such equipment is in operation on the work, or for standby 
| time, to which rental sum five (5) percent shall be added. 
_ (d) Supervision and Tools. No additional allowance 
_ shall be made for general superintendents, the use of small 
tools or other costs for which no specified allowance is 
| herein provided. 

| (e) Records. At the end of each day the Contractor’s 
_ Tepresentative and the Engineer shall compare records of 
_ the cost of the work to be done as ordered on a force 
| account basis. 

(f) Documentation. 
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1. Labor. No payment will be made for labor per- 
formed on force account work until the Contractor shall 
furnish to the Engineer, certified copies of payrolls covering 
that period when the force account work was performed. 
The payrolls shall indicate name, classification, dates, daily 
hours, and hourly rate for each workman. 

2. Materials. Original receipted invoices, including 
transportation charges, shall be furnished the Engineer. 
However, if materials used on the force account work are 
not specifically purchased for such work, but are taken 
from the Contractor’s stock, then in lieu of the invoices, the 
Contractor shall furnish an affidavit certifying that such 
materials were taken from his stock, that the quantity 
claimed was actually used, and that the price and transpor- 
tation claimed represent the actual cost to the Contractor. 


109.04 Eliminated Items. Should any items con- 
tained in the proposal be found unnecessary for the proper 
completion of the work, the Engineer may, upon written 
order to the Contractor, eliminate such items from the 
contract, and such action shall in no way invalidate the 
contract. When a Contractor is notified of the elimination 
of items, he will be reimbursed for actual work done and 
all costs incurred, including mobilization of materials prior 
to said notification. 


109.05 Common Carrier Rate Adjustments. It is 
understood and agreed that the accepted proposal for the 
work is based on common carrier rates on file with the 
Interstate Commerce Commission, or with a corresponding 
intrastate commission or body and in effect on the date 
of opening of bids. Payments to the Contractor will be 
adjusted to compensate for increases and decreases in cost — 
due to changes in common carrier rates becoming effective 
after the date of opening of proposals, and before the date 
stipulated for the completion of the work, including author- — 
ized extensions of time. Adjustments shall be limited to 
materials entering into and forming a part of the project | 
and to an amount determined as follows: Adjustments — 
shall be the product of the increase or decrease of said © 
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common carrier rates multiplied by the net quantity of 
material shipped at the new rates to the work, all as shown 
by the receipted common carrier bill. 


109.06 Partial Payment. Partial payments will be 
made once each month as the work satisfactorily pro- 
gresses. The progress estimates shall be based upon mate- 
rials in place, or on the job site and invoiced, and labor 
expended thereon. From the total of the amount ascertained 
will be deducted an amount equivalent to ten (10) percent 
of the whole, which ten (10) percent will be retained by 
the Department until after completion of the entire con- 
tract in an acceptable manner; and the balance or an 
amount equivalent to ninety (90) percent of the whole, 
plus all previous payments shall be certified for payment, 
provided that any time after fifty (50) percent of the 
work has been completed, the Engineer may, if he finds 
that satisfactory progress is being made, make any of the 
remaining partial payments in full. 

No such estimate or payments shall be required to be 
made, when, in the judgment of the Engineer, the work 
is not proceeding in accordance with the provisions of the 
contract, or when in his judgment the total value of the 
work done since last estimate amounts to less than five 
hundred ($500) dollars. 

Partial payments may be made on “Local Materials” 
meeting the requirements hereinafter outlined: 


(a) Materials shall be stockpiled on or in the vicinity of 
the project (generally on land adjacent to the project). 
(b) All materials shall be stored in an approved manner 


in areas where damage from flood waters is not likely to 


occur. If at any time stored materials are lost or become 


_ damaged by floods or in any other manner, the Contractor 
_ will be responsible for the repair and replacement of such 
_ damaged materials. If payment has been made prior to 


: 


| 
| 


such damage, the amount so allowed, or a proportionate 


_ part thereof, shall be deducted from the next partial pay- 


ment and withheld until satisfactory repairs or replace- 
ments have been made. 
(c) Partial payments will be made only on materials 
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that conform to plans and specifications (not to be con- 
strued as final acceptance). The quantities will be deter- 
mined by volume measurement and converted to tons if 
the contract unit price of the item is in tons. In the case 
of “Portland Cement Concrete Pavement,” the unit price 
will be converted to square yards per ton. However, 
partial payments shall not exceed the actual cost to the 
Contractor to produce the material. 

(d) No payment shall be made on any commercial 
stockpile or on any stockpile from which materials are 
being used for any purpose whatsoever other than incor- 
poration into the project. 

(e) Partial payment shall be made at the contract unit 
price for the percentage of material allowed. The quantity 
in stockpile, or windrow, to be considered shall not exceed 
that required for the project. 

(f) Schedule of Payments. 

1. Not more than forty (40) percent of the quantity 
of Class A and Class B Aggregate Base Courses in the 
stockpile may be allowed. Not more than eighty-five (85) 
percent of the quantity of Class B Aggregate Base Courses 
in the processed windrow on the roadway may be allowed. 

2. Not more than thirty (30) percent of the quan- 
tity of Cement Treated Base Aggregate (Roadmix or 
Plantmix) in the stockpile may be allowed. Not more than 
eighty-five (85) percent of the quantity of Cement Treated 
Base Roadmix in the processed windrow on the roadway 
(prior to adding cement) may be allowed. 

3. Not more than twenty (20) percent of the quan- 
tity of Plantmix Base, Surface, or Open-Graded Surface © 
Aggregate in the stockpile may be allowed. 

4. Not more than eighty-five (85) percent of the 
quantity of Roadmix Bituminous Surface Aggregate in the 
processed windrow on the roadway (prior to adding bitu- 
minous material) may be allowed. 

5. Not more than forty (40) percent of the quantity 
of screenings in the stockpile may be allowed. 


If materials are not specifically purchased for the work, 
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but are taken from the Contractor’s stock, then in lieu 
of invoices, there shall be submitted to the Engineer, state- 
ments accompanied by an affidavit of the Contractor, certi- 
fying such materials were taken from his stock and the 
price and transportation claimed represent the actual cost 
to the Contractor. 

No partial payment will be made on living or perishable 
plant materials until planted. 

Unless otherwise specified, all material and work cov- 
ered by partial payments shall thereupon become the 
property of the State, but this provision shall not be con- 
strued as relieving the Contractor from the sole responsibil- 
ity for all materials and work upon which payments have 
been made or the restoration of any damaged work, or as 
a waiver of the right of the Department to require the 
fulfillment of all terms of the contract. 

Partial payments will be made on the items of “Water- 
ing,” “Construction Signs,” and “Barricades” as herein- 
after outlined: 


(a) Watering. The first monthly estimate after an ade- 
quate water supply is developed, will show this item as 
forty (40) percent complete. Additional payment will be 
made on the first monthly estimate if job progress so war- 
rants. The remaining percent will be prorated in accord- 
ance wth job progress. However, if the water supply 
becomes inadequate for job requirements, an adjustment 
downward shall be made on the first monthly estimate 
following a failure of the water supply. When adequacy is 
restored, the estimate shall again be adjusted. This item 
is to be shown as one hundred (100) percent complete on 
the first monthly estimate after all items requiring water 
have been completed in accordance with the plans and 
specifications. 

(b) Construction Signs. When construction signs are 
placed on the project, in accordance with the plans and 
- specifications, fifty (50) percent of the contract price per 
square foot of acceptable signs in place will be paid for 
on the next monthly estimate after placing. The remaining 
_ percent will be prorated in accordance with job progress. 
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However, if signing becomes inadequate for job require- 
ments, in the opinion of the Engineer, an adjustment down- 
ward shall be made on the first monthly estimate following 
such inadequacy. 

(c) Barricades. When barricades are placed on the 
project, in accordance with the plans and specifications, 
fifty (50) percent of the contract price per each of the bar- 
ricades thus in use will be paid for on the next monthly 
estimate after placing. The remaining percent will be pro- 
rated in accordance with job progress. However, if barri- 
cades become inadequate for job requirements, in the 
opinion of the Engineer, an adjustment downward shall be 
made on the first monthly estimate following such inade- 
quacy. 


Partial payments will be made on the items of fence, 
guardrail and bridge rail as hereinafter outlined: 


(a) Fence. When fencing material is stored on the proj- 
ect, invoice prices may be paid as outlined herein. When 
the fence posts have been placed, sixty (60) percent of the 
partially completed fence will be eligible for payment at 
the contract unit bid price. The remaining forty (40) per- 
cent will be eligible for payment when the item is com- 
plete. 

(b) Guardrail and Bridge Rail. When guardrail and 
bridge rail materials are stored on the project, invoice 
prices may be paid as outlined herein. When guardrail and 
bridge rail are in place, but not painted, ninety (90) per- 
cent of the guardrail or bridge rail will be eligible for pay- 
ment at the contract unit bid price. The remaining ten (10) 
percent will be eligible for payment when the item is com- 
plete. 


109.07 Acceptance and Final Payment. When the 
final inspection and final acceptance have been duly made 
by the Engineer, as provided in subsection 105.16, “Final 
Acceptance,” and subject to the terms of subsection 
108.09, “Failure to Complete the Work on Time,” the 
Engineer shall prepare the final estimate of the quantities 
of the various classes of work performed under the con- 
tract. The Contractor shall examine such estimate and 
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notify the Engineer in writing of his agreement or file a 
specific claim covering disputed quantities. Failure on the 
part of the Contractor to so notify the Engineer or file a 
claim within a period of thirty (30) days after receipt of 
the estimate shall be construed to signify the Contractor’s 
agreement to the quantities as set forth, and he shall have 
no further claim against the Department, except as indi- 
cated in the final estimate of quantities. Final payment 
shall be due and payable at the expiration of not less than 
thirty (30) calendar days nor more than sixty (60) calendar 
days from the date of final acceptance. 

Final acceptance of the work by the Engineer shall be 
withheld until the Contractor furnishes all certificates, 
guaranties, releases, affidavits, etc., required by these spec- 
ifications or the special provisions. 
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SECTION 110 
WAGES AND CONDITIONS OF EMPLOYMENT 


110.01 Description. The provisions pertaining to 
wages and conditions of employment shall apply to all 
work performed (on the contract) by the Contractor with 
his own organization and with the assistance of workmen 
under his immediate superintendence, and to all work 
performed on the contract by subcontractors. 


110.02 Laws Cited. The Contractor’s attention is 
directed particularly to the provisions and requirements of 
the following: 


(a) Wages, Hours, and Employment on Public Works— 
Nevada Revised Statutes, Chapter 338. 

(b) Nevada Industrial Insurance Act—Nevada Revised 
Statutes, Chapter 616. (The Contractor will be required to 
furnish a certificate from the Nevada Industrial Commis- 
sion as evidence that he has paid all the premiums and per- 
centages as required by the act, and said certificate shall 
be furnished the Engineer before any work is commenced.) 

(c) Unemployment Compensation Law—Nevada Re- 
vised Statutes, Chapter 612. 

(d) Highway Camp Sanitation—Nevada Revised Stat- 
utes, Secs. 444.130, 444.200 and 444.210. 

(e) Highways and Roads Law—Nevada Revised Stat- 
utes, Chapter 408. 

(f) Fair Labor Standards Act of 1938 (52 Stat. 1060). 

(g) Work Hours Act of 1962. 

(h) Any and all legislation, rules, or regulations promul- 
gated by the State of Nevada, or its agencies, covering any 
work performed by the Contractor. 
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DIVISION II 


CONSTRUCTION DETAILS 


SECTION 201 


CLEARING AND GRUBBING 


DESCRIPTION 


201.01.01 General. ‘This work shall consist of clear- 
ing, grubbing, removing, and disposing of all vegetation 
and debris within the limits of construction, except such 
objects as are designated to remain or be removed in ac- 
cordance with other sections of these specifications. This 
work shall also include the preservation from injury or 
defacement of all vegetation and objects designated to 
remain. 

CONSTRUCTION 


201.03.01 General. The Engineer will establish 
clearing limits and designate all trees, shrubs, plants, and 
other things to remain. Areas to be cleared will be as 
set forth in subsection 201.03.02, “Areas to be Cleared.” 
The Contractor shall preserve all things designated to re- 


_ main. Paint required for cut or scarred surfaces of trees or 


shrubs selected for retention shall be an approved asphal- 


- tum base paint prepared especially for tree surgery. 


2201.03.02 Areas to be Cleared. Areas to be cleared 


- shall be one or more of the following: 


(a) The entire area upon which highway construction is 


to be performed to the width of the excavation and em- 
_bankment slope lines, except where slopes are to be 


rounded, in which case the area shall extend to the out- 


_ side limits of slope rounding, as detailed on standard draw- 
_ ing “Standard Slope Rounding and Warping.” 


(b) Flat Bottom ditch and dike areas to the width of 


the slope lines. 


(c) Areas on which service highway or ramps, streets, 
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approaches, and all other accessory roads and connections 
are to be constructed, such areas to extend to the width of 
the excavation and embankment slope lines. 

(d) Material sites and designated borrow pits. 

(e) Areas designated in the plans or special provisions. 


201.03.03 Clearing and Grubbing. All surface ob- 
jects and all trees, stumps, roots, and other protruding 
obstructions, designated for removal, shall be cleared or 
grubbed or both. Unless otherwise specified, the Contrac- 
tor may leave stumps and nonperishable solid objects pro- 
vided they do not extend more than six (6) inches above 
the ground line or low water level, and are a minimum of 
three (3) feet below subgrade or embankment slope. 

The Engineer may permit sound stumps to be cut off not 
more than six (6) inches above the ground and to be left 
outside of the construction limits of cut and embankment 
areas, except in the area to be rounded at the top of back- 
slopes where stumps are to be cut off flush with or below 
the surface of the final slope line. 

Where feasible, trees shall be felled toward the center of 
the area to be cleared. Where trees cannot be felled with- 
out danger to traffic or injury to other trees, structures, or 
property, they shall be cut in sections from the top down. 

If perishable material is burned, it shall be burned under 
the constant care of competent watchmen at such times 
and in such a manner that anything designated to remain 
on the right of way, the surrounding forest cover, or other 
adjacent property will not be jeopardized. Burning shall be _ 
done in accordance with applicable laws and ordinances. — 
Attention is directed to subsection 107.13, “Forest Protec- 
tion.” 

When permitted by the Engineer, materials and debris 
which is not burned and perishable materials may be re- 
moved from the right of way and disposed of at locations 
off the project outside the limits of view from the project 
with the written permission of the property owner on 
whose property the materials and debris are placed. The 
Contractor shall make all necessary arrangements with 
property owners for obtaining suitable disposal locations 
and the cost involved shall be included in the unit price 
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bid. Attention is directed to subsection 107.14, “Disposal 
of Material Outside Highway Right of Way.” 

Except in areas to be excavated, stump holes and other 
holes from which obstructions are removed shall be back- 
filled with suitable material and compacted in accordance 
with subsection 203.03.17, “Compaction, Dirt Embank- 
ment” or 203.03.18, “Compaction, Rock Embankment” 
if within the roadway prism. Payment for backfilling and 
compacting will be considered subsidiary to other items of 
the work and no further compensation will be made there- 
for. 

All merchantable timber in the clearing area shall be- 
come the property of the Contractor unless otherwise pro- 
vided. Timber and debris may be stored or decked within 
the right of way only in areas approved by the Engineer 
and must be removed or burned prior to final acceptance 
of the project. 

Low hanging branches and unsound or unsightly 
branches on trees or shrubs designated to remain shall be 
removed as directed. Branches of trees extending over the 
roadbed shall be trimmed to give a clear height of twenty 
(20) feet above the roadbed surface. All trimming shall be 
done by skilled workmen and in accordance with good tree 
surgery practices. 

Scalping shall include the removal of material such as 
brush, roots, sod, grass, residue of agricultural crops, saw- 
dust, and decayed vegetable matter from the surface of the 
ground. 

Unless otherwise permitted by the Engineer, the Con- 
tractor shall scalp areas where excavation or embankment 
is to be made, except that mowed sod need not be removed 
where the embankment to be constructed is four (4) feet or 
more in height to subgrade elevation. 


METHOD OF MEASUREMENT 


201.04.01 Measurement. Measurement will be by 
~ one or more of the following alternate methods: 


(a) Area Basis. The work to be paid for will be the 
number of acres and fractions thereof acceptably cleared 
or grubbed or both within the limits staked for clearing and 
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grubbing by the Engineer. Unless otherwise specified, 
material sites, borrow pits, and areas not shown on the 
plans or not staked for clearing and grubbing will not be 
measured for payment. 

(b) Lump Sum Basis. When the bid schedule contains 
a clearing and grubbing lump sum item, no measurement 
of area will be made. 

(c) Linear Basis. When a linear unit quantity is shown 
on the bid schedule, the length will be measured along the 
construction centerline in stations or miles. 

(d) Individual Unit Basis. 

1. The diameter of trees will be measured at a height 
of twenty-four (24) inches above the ground. Trees less 
than six (6) inches in diameter will be classed as brush. 

2. Stumps will be measured by individual count. 


All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


201.05.01 Payment. The accepted quantities of 
clearing and grubbing measured as provided in subsection 
201.04.01, “Measurement,” will be paid for at the contract 
prices as follows: 


(a) Area Basis. The quantities determined will be paid 
for at the contract unit price bid per acre respectively for 
each of the particular pay items listed that appear in the 
bid schedule. 


(b) Lump Sum Basis. When the bid schedule contains | 


a lump sum item the contract lump sum price bid will be 
paid and shall be full compensation for the work. 

(c) Linear Basis. When linear quantities are shown in 
the bid schedule, the quantities will be paid at the contract 
unit price bid for this item. 

(d) Individual Unit Basis. When individual unit quan- 
tities are shown on the bid schedule, the accepted quanti- 
ties will be paid for at the contract unit price bid for the 
respective items. 

Where trees are designated for removal on a unit “each” 
basis, payment therefor will be for their complete removal 
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unless stumps are permitted to remain as set forth in sub- 
section 201.03.03, “Clearing and Grubbing.” 

(e) Exclusion. When the bid schedule does not contain 
an estimated quantity or a lump sum item for clearing and 
grubbing, the work will not be paid for directly, but will be 
considered as a subsidiary obligation of the Contractor 
under other contract items. 


All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
Clearing and Grubbing................... Acre, Stations, Miles, Lump Sum 
Removes hreesormtear! jt tet sieve ttleesio eh: eee ...Each 
REINO O sO UUMDS hat no A hee CW ee eee ee eee Each 
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SECTION 202 


REMOVAL OF STRUCTURES AND 
OBSTRUCTIONS 


DESCRIPTION 


202.01.01 General. This work shall consist of the 
removal, wholly or in part, and satisfactory disposal of all 
buildings, fences, guardrail, structures, old pavement, 
abandoned pipe lines, and any other obstructions which 
are not designated or permitted to remain, except for the 
obstructions to be removed and disposed of under other 
items in the contract. It shall also include the salvaging of 
designated materials and backfilling the resulting trenches, 
holes, and pits. 

CONSTRUCTION 


202.03.01 General. The Contractor shall raze, re- 
move and dispose of all buildings and foundations, struc- 
tures, guardrail, culvert markers and guide posts, fences, 
and other obstructions, any portions of which are on the 
right of way, except utilities and those for which other pro- 
visions have been made for removal. All designated sal- 
vable material shall be removed, without unnecessary 
damage, in sections or pieces which may be readily trans- 
ported, and shall be stored by the Contractor at specified 
places within the project limits. Unusable perishable mate- 
rial shall be destroyed. Nonperishable material may be dis- 
posed of in accordance with subsection 107.14, “Disposal 
of Material Outside Highway Right of Way.” Basements 
or cavities left by structure removal shall be filled to the 
level of the surrounding ground and, if within the prism 
of construction, shall be compacted in accordance with 
subsections 203.03.17, “Compaction, Dirt Embankment” 
or 203.03.18, “Compaction, Rock Embankment.” 


202.03.02 Removal. Bridges, culverts, and other 
drainage structures in use by traffic shall not be removed 
until satisfactory arrangements have been made to accom- 
modate traffic. 
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All operations necessary for the removal of any exist- 
ing structure which might endanger the new construction 
shall be completed prior to the construction of the new 
work. No equipment or devices shall be used which might 
damage structures, facilities, or properties which are to be 
preserved and retained. 

Unless otherwise directed, the substructures of existing 
structures shall be removed down to the natural stream 
bottom and those parts outside of the stream shall be 
removed down one foot below natural ground surface. 
Where such portions of existing structures lie wholly or in 
part within the limits for a new structure, they shall be 
removed as necessary to accommodate the construction of 
the proposed structure. 

Blasting or other operations necessary for the removal 
of an existing structure or obstruction, which may damage 
new construction, shall be completed prior to placing the 
new work. 

In removing concrete or bituminous pavement, curb, 
curb and gutter, sidewalk, and similar structures, where 
portions of the existing structures are to be left in the sur- 
face of the finished work, the structure shall be removed to 
an existing joint, or cut and chipped to a true line with a 
face perpendicular to the surface of the existing structure. 
Sufficient removal shall be made to provide for proper 
grades and connections in the new work. 

In removing manholes, catch basins, and inlets, any live 
sewers connected to them shall be rebuilt and properly 
reconnected and a satisfactory by-pass service shall be 
maintained during such construction operations. When 
abandoning manholes, catch basins, and inlets, they shall 
be thoroughly cleaned and existing pipe connections shall 
be plugged with concrete of the class and grade specified 
for structures. The portions of the structures shall then be 
removed to the required elevations. 


202.03.03 Extensions. Where existing culverts and 
bridges are to be extended or otherwise incorporated in the 
new work, only such part or parts of the existing structure 
shall be removed as is necessary to provide a proper con- 
nection to the new work. The connecting edges shall be 
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cut, shaped, and trimmed to the required lines and grades 
without weakening or damaging the part of the structure to 
be retained. Reinforcing bars which are to be left in place 
so as to project into the new work as dowels or ties, shall 
not be injured during removal of concrete. 


202.03.04 Closing Culverts. Existing culverts within 
construction limits, the top of which are five (5) feet or 
more below finished roadway grade, shall be abandoned 
and closed unless otherwise noted on the plans. The head- 
walls of such culverts, or any part of the structure that is 
within three (3) feet of the finished grade line shall be 
removed. The ends of the culvert shall be completely filled 
with satisfactory soil for a distance of at least two (2) feet, 
plus the height of the opening of the structure. 


202.03.05 Salvage. When specified, gravel, roadmix, 
or plantmix surface suitable for reuse shall be removed to 
the depth required and surfacing so removed shall be care- 
fully salvaged and placed in compact stockpiles at loca- 
tions approved by the Engineer. Care shall be exercised to 
prevent contamination of stockpiled material. Any remain- 
ing unsuitable material shall be scarified and incorporated 
in embankment as set forth in Section 203, “Excavation 
and Embankment.” 

Fences and gates designated for reuse shall be removed 
in such a manner that so far as practicable all material can 
be salvaged. Wire shall be carefully removed from the 
posts and rolled in rolls of such size that can be con- 
veniently handled. Posts shall be removed by methods that 
will keep breakage to a minimum. 

Guardrail, culvert markers, and guide posts designated 
for reuse shall be removed in such a manner that so far as 
practicable all material can be salvaged. Bolts, supports, 
and other hardware shall be removed from all rails, plates, 
and posts and all parts shall be sorted and stored at the 
locations specified. Rail, plates, and posts shall be properly 
stacked and miscellaneous hardware shall be sacked or 
boxed and reasonable care exercised in the handling, stor- 
age, and preservation of materials as will insure the maxi- 
mum salvage value for the entire operation. Attention is 
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directed to Sections 618, “Guardrail” and 619, “Culvert 
Markers and Guide Posts.” 

When specified for salvage, structural steel removed 
from old structures shall be stored in a neat and present- 
able manner on blocking and at locations suitable for 
loading. Structures or portions thereof which are specified 
for re-erection shall be stored in separate piles. 

When relay culvert pipe is required, the Contractor shall 
remove the pipe in such a manner as not to damage the 
material in any way. If no particular pipe is noted for 
relay, the Contractor shall salvage and clean sufficient 
amount of the better grade of pipe to satisfy the relay pipe 
item. Attention is directed to subsection 604.03.04, “Relay 
Culvert Pipe.” 

Timber or piling from all structures designated to be 
salvaged shall have all nails and bolts removed therefrom 
and shall be stored in neat piles at locations suitable for 
loading. 


202.03.06 Disposing of Materiais. Unless otherwise 
provided, excavated material shall be used in backfilling 
excavations made in removing the structure, in construct- 
ing embankment, or otherwise disposed of in a manner sat- 
isfactory to the Engineer. 

When the construction of riprap and similar structures is 
included in the proposal, suitable broken concrete or 
masonry removed from old structures may be used in such 
construction. Any concrete or masonry which cannot be 
placed in backfills or embankments or used as riprap, shall 
be disposed of in such a manner as to prevent damage to — 
property or the creation of unsightly conditions. The mate- 
rial shall not be placed where it will obstruct any drainage 
course. 

When concrete or masonry is placed in embankments, it 
shall be placed in accordance with subsection 203.03.15, 
“Embankment Material.” 

Any material removed and not designated for salvage 
shall become the property of the Contractor and shall be 
removed from the project prior to completion thereof. 
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Attention is directed to subsection 107.14, “Disposal of 
Material Outside Highway Right of Way.” 


METHOD OF MEASUREMENT 


202.04.01 Measurement. When the contract stipu- 
lates that payment will be made for removal of structures 
and obstructions on a lump sum basis, the pay item will 
include removal of all structures and obstructions encoun- 
tered within the right of way in accordance with the provi- 
sions of this section. Where the proposal stipulates that 
payment will be made for the removal of specific items on 
a unit basis, measurement will be made by the unit stipu- 
lated in the contract. | 

The length of pipe removed will be measured in linear 
feet, by measuring in place prior to removal. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


202.05.01 Payment. The accepted quantities of re- 
moval of structures and obstructions will be paid for at the 
contract lump sum price bid, which price shall be full com- 
pensation for removing and disposing of the obstructions 
in accordance with the contract, including excavation and 
subsequent backfill. 

Specific obstruction items, including pipe removal, stipu- 
lated for removal and disposal under unit price pay items 
will be paid for at the contract unit price bid per unit spec- 
ified in the proposal—which price shall be full compensa- 
tion for removal and disposal of such items, excavation 
and subsequent backfill incidental to their removal. The 
price shall also include salvage of materials removed, their 
custody, preservation, storage on the right of way, and dis- 
posal as provided herein. 

When the proposal does not include any pay item or an 
appropriate pay item for removal of any structure or ob- 
struction as set forth in this section, such work shall be 
performed and payment therefor will be considered as sub- 
sidiary to other items of work. No additional compensation 

will be allowed. 
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All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
Removal of Structures 
and) Obstructionszene. 3m- beet: o4. J seers: Lump Sum 
Remowek Oficccx: : pfs tents 2 ob pees feces Each, Linear Feet, Stations, 


Miles, Square Yards 
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SECTION 203 


EXCAVATION AND EMBANKMENT 


DESCRIPTION 


203.01.01 General. This work shall consist of grad- 
ing and excavating the roadway, excavating borrow pits, 
removing slide material, and excavating ditches and stream 
channels and satisfactorily disposing of all excavated mate- 
rial and all work necessary for the construction and com- 
pletion of cuts, embankments, slopes, ditches, dikes, 
stream channels, approaches, parking areas, intersecting 
driveways and highways, and subsidiary work. Exceptions 
are overhaul, slope rounding, or other separately desig- 
nated pay items of work which are made a part of the con- 
tract. All work shall be in reasonably close conformity with 
the alignment, grades, and cross sections shown on the 
plans or established by the Engineer. 


MATERIALS 


203.02.01 Roadway Excavation. Roadway excava- 
tion shall consist of all excavation involved in grading and 
constructing the roadway and appurtenances, irrespective 
of the nature or type of material encountered; except exca- 
vation designated as structure excavation, drainage excava- 
tion, channel, and borrow excavation when these items 
are provided as items of work under the contract. Dividing 
the project into construction stages shall not be construed 
as separate material classification. 


203.02.02 Drainage Excavation. Drainage excava- 
tion shall include all excavation in the construction of 
open ditches less than twelve (12) feet in bottom width, 
excepting ditches that are part of the roadway prism as 
shown in the plans. The nature or type of material encoun- 
tered shall have no bearing on the classification of mate- 
rial. 


203.02.03 Channel Excavation. Channel excavation 
shall include all excavation in the construction of open 
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ditches or stream changes with a bottom width of twelve 
(12) feet or more with the exception of ditches that are 
part of the roadway prism as shown in the plans. The 
nature or type of material encountered shall have no bear- 
ing on the classification of material. 


203.02.04 Borrow. Borrow shall consist of approved 
material required for the construction of embankments or 
for other portions of the work, and shall be obtained from 
approved sources. The widening of roadway cuts shall be 
considered as roadway excavation and not as borrow, un- 
less otherwise specified. Borrow excavation will not be 
classified according to type or character of material en- 
countered in the borrow area unless otherwise required in 
the special provisions. 


CONSTRUCTION 


203.03.01 Roadway. All excavation shall be made 
true to lines and grades staked by the Engineer and shall 
be so conducted as to avoid removing or loosening any 
material outside the required slopes. If any material is so 
disturbed it shall be replaced and thoroughly compacted to 
the required cross section, unless such replacement is 1m- 
practical as determined by the Engineer. 

The work done under this section shall begin at some 
definite point or points on the project, and be carried for- 
ward in an approximately completed manner. The roadway 
shall be graded to full cross section width before placing 
base or surfacing of any type, unless otherwise specified. 

Intersecting roads, service highways, ramps, approaches, | 
and driveways shall be graded as shown on the plans or 
established by the Engineer. 

Ail suitable material removed from the excavation shall 
be used as far as practicable in the formation of embank- 
ments, subgrade, shoulders, slopes, dikes, and backfill for 
structures, unless otherwise indicated on the plans or dis- 
posed of in a manner satisfactory to the Engineer. Exca- 
vated material shall not be wasted without permission. 


203.03.02 Unsuitable Material. Unsuitable material 
shall be defined as saturated or unsaturated mixtures of 
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soils or organic matter not suitable for foundation material 
regardless of moisture content. Material that is unsuitable 
for planned use, including material below the natural 
ground surface in embankment areas, shall be excavated 
and disposed of in a manner approved by the Engineer or 
as specified in the contract documents. 

When unsuitable material is removed and disposed of, 
the resulting space shall be filled with material suitable for 
the planned use. Such suitable material shall be placed and 
compacted in layers as hereinafter specified under embank- 
ment. 

Disposal of material outside the right of way shall be in 
accordance with subsection 107.14, “Disposal of Material 
Outside Highway Right of Way.” 


203.03.03 Blasting. Any material outside the au- 
thorized cross section on the backslopes which may be 
shattered or loosened because of blasting shall be removed 
by the Contractor at his expense. Shattered or loosened 
material below the bottom limits of required excavation 
shall be uniformly distributed and compacted or otherwise 
disposed of in a manner satisfactory to the Engineer. The 
Contractor shall discontinue any method of blasting which 
leads to overshooting or is dangerous to the public or de- 
structive to property or to natural features. 

The use of coyote holes in blasting is prohibited. 

Attention is directed to subsection 107.10, “Explo- 
sives.” 


203.03.04 Rock Cuts. In excavating side hill rock 
cuts and rock cliffs, the Contractor shall exercise care and 
use precautionary methods so as not to break down, 
loosen, or otherwise damage supporting rock below the 
bottom limits of required excavation. In general, such cuts 
shall be worked from the top of lifts of such height that 
will not damage the bench of rock below the bottom limits 
of required excavation. The Contractor shall be responsi- 
ble for the methods used, and for any damages to the road- 
bed resulting from his operations. 

The slope of all rock cuts shall be scaled and dressed to 
a safe, stable condition by removing all loose spalls and 
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rock not firmly keyed to the rock slope. Overhanging rock 
shall be removed when, in the opinion of the Engineer, it 
may be a hazard to public use of the roadway. 

In solid rock excavation, slopes shall be constructed to 
the approximate neat lines staked by the Engineer. No 
rock shall project or overhang more than twelve (12) 
inches from the true slope. 


203.03.05 Overbreak. Overbreak is that portion of 
material excavated, displaced or loosened outside and be- 
yond the slopes or grade as staked or reestablished, regard- 
less of whether any such overbreak is due to blasting, the 
inherent character of any formation encountered, or to any 
other cause. Slides and slipouts as defined in subsection 
203.03.10, “Slides and Slipouts,” and that portion of rock 
subgrade as hereinafter set forth, shall not be considered 
overbreak. All side slope overbreak as so defined shall be 
removed by the Contractor and shall be disposed of by the 
Contractor in the same manner as provided for the surplus 
under the heading of “Surplus Material,” but at his own 
expense and without any allowance for overhaul. 

Rock removed to a maximum depth of six (6) inches 
below subgrade will be measured for payment as described 
in subsection 203.04.01(b), ““Overbreak.” 


203.03.06 Slopes. All excavation and embankment 
slopes, except in solid rock, shall be trimmed to the lines 
staked by the Engineer. The degree of smoothness shall be 
that normally obtained by hand shovel operations. 


203.03.07 Widening Cuts. If the Engineer directs . 
the Contractor to excavate beyond the limits of the typical 
cross section originally proposed and within the limits of 
the right of way, the Contractor shall do so and compensa- 
tion therefor will be as set forth in subsection 203.04.01(c), 
“Widening Cuts.” 


- 203.03.08 Surplus Material. Unless otherwise speci- 
fied in the contract documents, surplus excavated material 
shall be used to widen embankments uniformly, or to flat- 
ten slopes, or at other locations, all in a manner satisfac- 
tory to the Engineer. No surplus material shall be disposed 
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of above the grade of the adjacent roadbed nor shall the 
Contractor waste any material unless approved in writing 
by the Engineer. 

If the quantity of surplus material is specified in the 
contract documents, such quantity shall be considered ap- 
proximate only. The Contractor shall satisfy himself that 
there is sufficient material available for the completion of 
the embankments within the areas involved before dispos- 
ing of any indicated surplus material inside or outside the 
right of way. Any shortage of material caused by prema- 
ture disposal of the indicated surplus material by the Con- 
tractor shall be replaced by him and no compensation will 
be allowed the Contractor for such replacement. 


203.03.09 Selected Material. When specified in the 
contract documents, or when selected by the Engineer, 
suitable selected material encountered in excavating or 
widening the roadway prism or any other excavation 
within the highway right of way, or in the excavation or 
borrow, shall be used for finishing the top portion of the 
subgrade. 

Selected material shall be defined as material which is 
excavated from one or more of the above sources and 
which is used for selective purposes. 

When practicable, selected material shall be hauled 
directly from excavation to its final position on the road- 
bed and compacted in place, and such work shall be paid 
for at the contract unit price for the excavation item in- 
volved and overhaul if applicable, as set forth elsewhere 
in these specifications, and no additional compensation will 
be made. Attention is directed to subsection 104.05, 
“Rights in and Use of Materials Found on the Work.” 

When the transporting of selected material directly from 
excavation to its final position on the roadway is imprac- 
tical, the selected material shall be left in place until it can 
be placed in final position and no additional compensation 
will be made because of the delayed excavation. If, how- 
ever, the conditions are such that the undisturbed selected 
material will hamper ordinary grading operations or cause 
unnecessary movements of equipment, the Engineer may 
order in writing the removal of sufficient selected materials 
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and the stockpiling thereof to enable practical hauling 
operations. If the excavation and stockpiling of selected 
material is specified in the contract documents or is or- 
dered by the Engineer the excavation shall be from, and 
the stockpiling at, locations designated by the Engineer. 
The selected material shall be removed from the stockpile 
and placed in final position on the roadbed when approved 
by the Engineer. 

Measurement for payment of selected material stock- 
piled as above provided will be in accordance with subsec- 
tion 203.04.01(d), “Selected Material.” 


203.03.10 Slides and Slipouts. Material outside the : 


planned roadway or ditch slopes which is unstable and 
constitutes potential slides in the opinion of the Engineer, 
material from slides which has come into the roadway or 
ditch, and material which has slipped out of new or old 
embankments shall be excavated and removed. The mate- 
rial shall be excavated to designated lines or slopes either 
by benching or in such manner as approved by the Engi- 
neer. Such material shall be used in the construction of the 
embankments or disposed of as approved by the Engineer. 

The above provisions shall not be so construed as to 
relieve the Contractor from the duty of maintaining all 


slopes true and smooth. Erosion, regardless of amount or | 


extent, caused by the action of the elements which results 


in damage to work or materials, shall in no case be con- | 


sidered a slide or slipout. Measurement for payment will 


be in accordance with subsection 203.04.01(f), “Slides and | 


Slipouts.” 


203.03.11 Drainage. During construction of the road- 
way, the roadbed shall be maintained in such condition — 


that it will be well drained at all times. 


V-type ditches shall be formed to the cross section and 
dimensions on the plans by means of suitable equipment | 
which will deposit all loose material on the downhill side » 
so that the bottom of the finished ditches shall not be less | 
than two (2) feet six (6) inches below the crest of the loose |; 


material piled on the downhill side. 


In going from cut to fill, the roadway ditches shall be | 
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cut to the right or left before reaching the fill so as to 
avoid damage to embankments by erosion. 

The flat-bottom ditches indicated on the plans, or staked 
by the Engineer, shall be excavated to the required cross 
section and grade. Materials so obtained shall be used to 
construct roadway embankments or dikes or both to form 
a continuous diversion channel as staked by the Engineer. 


203.03.12 Channels. To avoid destruction of natural 
growth during construction of ditches, channels, or dikes, 
travel of equipment shall be confined to the construction 
limits as nearly as practicable. Where ditches, channels, or 
dikes are nearly parallel to the roadway, turn-arounds shall 
not be located closer than two hundred (200) feet apart. 
Attention is directed to subsection 107.12, “Protection and 
Restoration of Property and Landscape.” 

Fine grading of channel bottoms will not be required 
unless paving is specified. 


2003.03.13 Borrow. A possible source of borrow ma- 
terial may be indicated in the contract documents. If the 
Contractor desires to use borrow materials from sources 
other than those described in the contract documents, he 
shall, at his own expense, acquire the necessary right to 
take materials and pay all costs involved. All costs of ex- 
ploring such alternate sources shall be borne by the Con- 
tractor. Use of material from these sources will not be 
permitted until approved in writing by the Engineer. 

The successful bidder shall, at the time of execution of 
the contract, execute an “Agreement” for all borrow de- 
posits obtained under an “Option and Agreement for Sale 
of Materials” when said “Option” is contained in the spe- 
cial provisions. This agreement shall be executed whether 
the material is to be used or not. 

In case designated borrow deposits fail to contain the 
‘MTlecessary quantity of acceptable material, the Contractor 
shall immediately notify the Engineer in writing. The En- 
gineer shall thereupon investigate, and if his investigation 
Shows that there is not a sufficient quantity of acceptable 
material, he shall designate an alternate deposit in which to 
obtain the deficit. 
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Overhaul on borrow will be measured for payment in 
accordance with subsection 203.04.01(g), “Overhaul” and 
Section 205, “Overhaul.” 

In all borrow pits having undesirable material, including 
overburden, refuse, organic and deleterious substances, the 
material shall be removed and wasted or redistributed, in a 
manner satisfactory to the Engineer. All costs incurred 
therefor shall be considered as incidental and subsidiary to 
the borrow and no further compensation will be made for 
undesirable materials removed. 

Borrow shall not be obtained until all other excavation 
items are complete to the extent necessary to determine the 
need for borrow. 

The Contractor shall notify the Engineer sufficiently in 
advance of opening any borrow areas so that cross section 
elevations and measurements of the ground surface after 
stripping may be taken, and the borrow materials can be 
tested before being used. Sufficient time for testing the bor- 
row shall be allowed. 

Borrow deposits shall be excavated to regular lines as 
staked to permit accurate measurement. The dimensions of 
the borrow deposit will be designated and the Contractor 
shall not excavate below the depth or outside limits given 
except with prior approval. The depth of excavation 
throughout the area of the borrow pits shall be as uniform 
as practicable and the side slopes shall conform to the 
requirements of subsection 104.06, “Final Clean Up.” 
Unless otherwise permitted, borrow pits shall be excavated 
so that they will drain to the nearest natural outlet. 





All materials which are not satisfactory for use for the | 


purposes intended shall be rejected at the pit and disposed 
of in a manner satisfactory to the Engineer. 

If the Contractor excavates more material than is re- 
quired, the excess will not be measured for payment. 

All work and materials required to build and maintain 
borrow haul roads and obliteration of haul roads in ac- 
cordance with subsection 104.06, “Final Clean Up” shall 
be considered subsidiary to the “borrow” item and no 
further compensation will be allowed therefor. 
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203.03.14 Foundation. When embankment is to be 
placed and compacted on hillsides, or when new embank- 
ment is to be compacted against existing embankments, or 
when embankment is to be built one half width at a time, 
the slopes that are steeper than four to one (4:1) when 
measured at right angles to the roadway shall be continu- 
ously benched as the work is brought up in layers. Bench- 
ing shall be of sufficient width to permit operations of 
placing and compacting equipment. Each horizontal cut 
shall begin at the intersection of the original ground and 
the vertical sides of the previous cuts. Material thus cut out 
shall be recompacted along with the new embankment ma- 
terial at the Contractor’s expense, unless the width of exca- 
vation required by the Engineer exceeds six (6) feet, in 
which case the excavated material in excess of six (6) feet 
will be measured and paid for as roadway excavation. 

All foundations for embankment shall be cleared and 
grubbed in accordance with Section 201, “Clearing and 
Grubbing.” 

In designated areas, unsuitable material shall be re- 
moved and disposed of as prescribed in subsection 203.- 
03.02, “Unsuitable Material.” 

Where twelve (12) inches or less of embankment is 
placed over existing bituminous surface, such surface shall 
be removed and incorporated in the embankment or other- 
wise disposed of as approved by the Engineer. Where more 
than twelve (12) inches of embankment is placed over 
existing bituminous surface, such surface shall be left un- 
disturbed. Measurement for removal of existing bituminous 
material will be as prescribed in subsection 203.04.01, 
“Measurement,” and paid for as roadway excavation un- 
less the contract documents specifically call for payment 
under Section 202, “Removal of Structures and Obstruc- 
tions.” 


203.03.15 Embankment Material. Embankments shall 
be constructed with suitable materials, excavated as pre- 
scribed and with any excess materials from other opera- 
tions which are acceptable and suitable for use. 
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All materials used in embankments shall be free from 
objectionable material such as leaves, grass, roots, logs, 
stumps, brush, or other perishable material. 

When there is a choice of material and when practicable, 
the excavation shall be made so the best material will be 
placed on top of the embankment for at least one (1) foot 
in depth. This paragraph shall not be interpreted as to 
require the Contractor to stockpile and subsequently re- 
handle embankment materials except as provided in sub- 
section 203.03.09, “Selected Material.” 

Material shall not be placed in the embankment when 
either the material, foundation or the embankment on 
which it would be placed is frozen. 

Where embankments are to be made of material from 
rock cuts or other material which is unsuitable for finish- 
ing the roadbed, the upper six (6) inches of the roadbed 
shall be formed of approved material. 


203.03.16 Placing Embankment. For embankment 
or backfill deposited against structures, attention is di- 
rected to subsection 207.03.02, “Placing and Compacting 
at Abutments, Piers, Wingwalls, and Retaining Walls.” 

Where structure abutments are placed on embankment, 
the embankment shall be constructed to subgrade elevation 
prior to excavating for the construction of the abutment. 
Structure excavation shall be measured for payment as set 
forth in subsection 206.04.01, “Measurement.” Where the 
abutment is supported on piles, the embankment shall be 
constructed to the elevation of the bottom of the footing. 

Where structures are located under a rock embankment, 
they shall be covered with not less than two (2) feet of 
satisfactory soil or granular materials before the embank- 
ment is placed over the structure. 

Embankments shall, except as hereinafter specified, be 
constructed in layers. The construction of an embankment 
shall begin at the lowest point of the fill below the grade 
and the bottom of ravines. Individual layers shall be 
spread evenly to uniform thickness throughout and parallel 
with the finished grade for the full width of the embank- 
ment, unless otherwise permitted. The thickness of the 
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layer shall be as necessary to secure the required compac- 
tion with an eight (8) inch maximum thickness before com- 
paction. Excepted provisions are hereinafter outlined for 
placing in marsh and placement of rock. 

Where embankments are to be constructed across low 
swampy ground, which will not support the weight of the 
hauling equipment, the lower part of the embankment may 
be constructed by end dumping to form a uniform layer of 
a thickness not greater than that necessary to support the 
hauling equipment while placing subsequent layers. The 
remainder of such embankments shall be constructed in 
layers and compacted as herein specified. 

Embankment which, in the opinion of the Engineer, 
contains a sufficient quantity of rock larger than four (4) 
inches in size shall be considered as “Rock Embankment.” 
The materials shall be spread in a uniform horizontal layer 
over the full width of the embankment. The layer thickness 
shall not exceed one and one-third (11%) times the vertical 
dimension of maximum size material larger than eight (8) 
inches. The largest size rock allowed in the embankment 
will be three (3) feet measured in vertical direction and 
rocks larger than this shall be broken up before being 
placed in the embankment. Rock to be wasted may exceed 
three (3) feet and be disposed of in an inconspicuous 
manner approved by the Engineer. 

In rock fills where end dumping is employed, direct end 
dumping upon the previously constructed layer of embank- 
ment will not be permitted. Rock shall be dumped on the 
layer of embankment being constructed and dozed ahead 
into place. Care shall be exercised as much as practicable 
to work the fines and smaller rock into the spaces between 
the larger rock. Compaction will be required as provided 
in subsection 203.03.18, “Compaction, Rock Embank- 
ment.” 

To the extent of project requirements for embankment, 
all rock from excavation shall be used for embankment. 
The Contractor shall plan his grading operation to use 
rock which may be encountered in excavation in accord- 
ance with the following provisions: 


Rock, in general, shall be placed so as to form the base 
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of embankment for the full width of the cross section; on 
the side slopes or slopes of a new embankment being 
placed; on the side slopes or slopes of an embankment 
already in place requiring widening or where excess rock 
may be wasted; or on the side slopes and top of rolled 
embankment made of embankment materials other than 
rock. 


The Contractor shall not place large rock in embank- 
ments where piles will be driven. The Contractor shall be 
responsible for penetrating the embankment with specified 
piles. 

When rock and other embankment materials are exca- 
vated at approximately the same time, the rock shall be 
distributed throughout the fill and not nested in one loca- 
tion. 

When there is insufficient material other than rock in the 
excavation to permit properly compacted layers, the rock 
shall be placed for the full cross-section width with the 
larger rocks well distributed and the void spaces filled with 
the smaller rocks and fragments. 

When shown on the plans or considered necessary by the 
Engineer, embankments shall be built to such elevation 
above required grade to allow for settlement, or sufficient 
surcharge shall be placed above the required elevation of 
earth grade over deposits of unstable material to secure 
displacement or settlement. Surcharge shall be removed 
only after the fill has reached stability or the required set- 
tlement. 


203.03.17 Compaction, Dirt Embankment. Opti- — 
mum moisture content of the various soils will be deter- 
mined by the Engineer and the information will be given 
to the Contractor so he may attain the required density 
with the most economical compactive effort. At the time of 
compaction, the moisture content of embankment material 
shall be such that the specified relative compaction will be 
obtained. Embankment material which contains excessive 
moisture shall not be compacted until the material is dry 
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enough to obtain the required compaction. Full compensa- 
tion for any additional work involved in drying embank- 
ment material to the required moisture content shall be 
considered as included in the contract price paid for ex- 
cavating or furnishing the material and no additional com- 
pensation will be allowed therefor. 

The base of cuts, natural ground having less than five (5) 
feet of embankment, measured from the subgrade, and 
embankment material, shall be compacted to ninety (90) 
percent of the relative maximum density as determined by 
Test Method No. Nev. T102 or an equivalent density as 
determined by Test Method No. Nev. T101. Test method 
to be determined by the Engineer. When natural ground 
material is encountered that cannot be compacted to the 
required density, compaction requirements shall be deter- 
mined by the Engineer. 

Where decks of reinforced concrete boxes and bridges 
are three (3) feet or less below profile grade, all “Structure 
Backfill” and roadway embankment material placed within 
one hundred (100) feet of the structure shall be compacted 
to not less than ninety-five (95) percent of the relative 
maximum density in accordance with the above test meth- 
ods. Each side of structure shall be considered separately. 

It is to be expected that a loss of density in the upper 
portion of earth subgrade may occur due to the elements, 
or for lapse of time, or for other reasons. Recompaction 
to the specified density will be required prior to placement 
of any subsequent course and no additional compensation 
will be allowed therefor. 


203.03.18 Compaction, Rock Embankment. Field 
density tests will not be required on rock embankment. In 
lieu thereof, the required compaction shall be tested by 
proof rolling. In this case, compaction shall be attained 
and tested by using construction methods and equipment as 
follows: 


(a) Methods. The material for the embankment shall 
be deposited, spread and leveled the full width of the 
embankment, and in layers not exceeding eight (8) inches 
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in thickness before compaction, except large rock fills in 
which the layer thickness may be one and one-third (11%) 
times the vertical dimension of maximum size material. 
The maximum layer thickness shall not exceed four (4) 
feet. 

Hauling and leveling equipment shall be routed and 
distributed over each layer of the fill in such a manner as 
to make use of the compaction afforded thereby. In addi- 
tion, one of the rollers, vibrators, or compactors meeting 
the requirements set forth under (b) “Equipment” below, 
shall compact the embankment full width with a minimum 
of three (3) complete passes for each layer of embankment. 
The compacting equipment shall not exceed a speed of five 
(5) miles per hour and shall work continuously with the 
grading equipment. 

Rolling shall be done in a longitudinal direction along 
the embankment and shall generally begin at the outer 
edges and progress toward the center. The travel paths of 
traffic and construction equipment shall be kept dispersed 
over the entire width of the embankment so as to aid in 
obtaining uniform compaction. Weights of equipment used 
in making embankments over soil having an excessive 
moisture content may be limited, if, in the judgment of the 
Engineer, such limitations are necessary in order to main- 
tain the fill in a satisfatory condition. 

Water shall be applied to the embankment in the 
amount necessary to obtain the required compaction. 

(b) Equipment. Compaction equipment shall be ade- 
quately designed to obtain compaction requirements 
without adverse shoving, rutting, displacement, or loosen- 
ing and shall meet the requirements hereinafter specified. 
Rollers shall have displayed thereon in permanent legible 
characters, the manufacturer’s guaranteed net operating 
weights as distributed on each axle. 

Sheepsfoot or tamping rollers shall consist of metal 
drums or shells, not less than four (4) feet in diameter, 
equipped with self-cleaning tamping feet projecting at least 
seven (7) inches from the face of the drum or shell. The 
cross-sectional area of the face of each tamping foot shall 
be not less than four (4) nor more than twelve (12) square 


130 











EXCAVATION AND EMBANKMENT 203 


inches. The feet shall be uniformly spaced on the roller. 
The weight and dimensions of the roller, the number, spac- 
ing, and dimensions of the tamping feet and the provisions 
for adding ballast, shall be such that the total load on a 
single row of the tamping feet in contact with a level sur- 
face can be made as great as two hundred (200) pounds 
per inch of length of roller drum. The weight shall be 
adjusted to that which will produce the specified density 
with the least number of passes. Tamping rollers shall 
make at least three (3) complete coverages of the material 
being compacted and rolling shall continue until the tamp- 
ing feet “build up” or “walk out” of the surface. 

Grid rollers shall consist of at least two similar metal 
drums, not less than five (5) feet in diameter, whose cylin- 
drical faces present the appearance of an open woven bar 
mesh. The drums shall be at least two and one-half (212) 
feet long and they shall be independently mounted close 
together on the same axle. The complete roller, when op- 
erating without ballast, shall weigh not over six (6) tons 
or two hundred (200) pounds per inch of length of roller 
drum. Arrangements shall be provided for adding ballast, 
to such an extent that the total weight of the unit can be 
increased to at least fifteen (15) tons and four hundred fifty 
(450) pounds per inch of length of roller drum. 

Pneumatic tired rollers shall be of an approved, self- 
propelled, reversible type and shall have not less than 
seven (7) wheels mounting pneumatic tires of equal size 
which may be either treaded or smooth faced, but which 
shall all be alike. Wheels shall be equally spaced along 
both axle lines so that their center to center distance is not 
greater than one and seven-eighths (17%) times the nomi- 
nal tire width and they shall be arranged so that those 
on one axle track midway between those on the other. 
Tires shall be capable of operating at inflation pressures 
up to one hundred twenty (120) pounds per square inch. 
They shall be kept uniformly inflated at whatever oper- 
ating pressure is specified so that the difference between 
the pressure in any two tires shall never exceed five (5) 
pounds per square inch. The Contractor shali provide 
means for checking the tire pressure on the job at any 
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time. For each size and type of tire used, the Contractor 
shall furnish the Engineer a copy of the tire manufacturer’s 
chart showing the internal volume of the tire as well as 
the relationship between wheel load, inflation pressure 
and tire contact width and area. The roller shall be 
equipped with a means of adjusting its total weight by 
ballasting so that the load per wheel can be varied from 
three thousand five hundred (3,500) to eight thousand 
(8,000) pounds. The Contractor shall furnish the Engineer 
a copy of the roller manufacturer’s calibration chart for 
the ballast box showing the empty or tare weight of the 
roller. In operating, the tire inflation pressure and the 
wheel loads shall be adjusted, as required to meet the re- 
quirements of each particular application and of the ma- 
terial being rolled. On the axle having an even number 
of wheels, the wheels shall be arranged to oscillate in pairs 
or they may be individually sprung. The roller shall be 
equipped with dual operating controls, power steering and 
some type of fluid drive or torque converter. 

Pneumatic tired rollers meeting the requirements of 
the proof roller may be used in lieu of those specified 
above. 

Pneumatic tired compactors shall have not less than 
four (4) wheels abreast on the line of the main axle. The 
compactor shall be so articulated or shall have pairs of 
wheels mounted on oscillating axles in such a manner as to 
insure that a constant and uniform load is carried by each 
wheel. Wheels shall be uniformly spaced along axle lines 
so that their center to center distance is not greater than 
one and three-fourths (134) times the nominal tire width. 
If there is more than one line of axles, then the wheels on 
each line shall be spaced the same distance apart and shall 
be so aligned that the wheels on one axle will track midway 
between those on the other. All tires shall be of equal size 
and diameter and shall be capable of operating at an air 
pressure of at least ninety (90) pounds per square inch. 
They shall be kept uniformly inflated so that the difference 
in the pressure in any two tires shall never exceed five (5) 
pounds per square inch and means shall be provided for 
checking the tire pressure on the job at any time. For each 
size and type of tire used, the Contractor shall furnish the 
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Engineer a copy of the tire manufacturer’s chart showing 
the internal volume of the tire as well as the relationship 
between wheel load, tire inflation pressure and tire contact 
width and area. When operating light, no wheel on any axle 
shall carry a load of more than five thousand (5,000) 
pounds. Means shail be provided for adding sufficient bal- 
last so that each wheel may be loaded to at least twenty-five 
thousand (25,000) pounds. In addition, the compactor 
shall be capable of applying to the ground, loads as great 
as fifty (50) tons and twelve hundred (1,200) pounds per 
linear inch on nominal tire width, measured along an axle 
line. The weight of the compactor and the air pressure in 
the tire shall be adjusted to that which will produce the 
specified density with the least number of passes without 
exceeding the shear value of the soil. The Contractor shall 
furnish the Engineer with a copy of the roller manufactur- 
er’s calibration chart for the ballast box showing the vol- 
ume of the box, in cubic feet, for at least three (3) inch 
increment of depth and also showing the empty or tare 
weight of the roller. Compactors shall make at least two 
(2) complete coverages of each layer of material being 
compacted or at least four (4) coverages in the cases of 
compactors having only a single line of axles. The com- 
pactor, together with its towing unit, if any, shall be capa- 
ble of making a one hundred eighty (180) degree turn in 
a width of not over thirty (30) feet. 

Vibratory compactors shall not be used until approved 
by the Engineer. 

The proof roller shall be a pneumatic tired roller or 
pneumatic tired compactor weighing not less than fifty (50) 
tons and capable of applying to the ground loads of not 
less than twenty-five thousand (25,000) pounds per wheel. 
All tires shall be of equal size and diameter and shall be 
capable of operating at an air pressure of at least ninety 
(90) pounds per square inch. They shall be kept uniformly 
inflated so that the difference in the pressures in any two 
tires shall never exceed five (5) pounds per square inch and 
means shall be provided by the Contractor for checking the 
tire pressure on the job at any time. 

(c) Tests. Subsequent layers shall not be placed until 
the previous layer of the embankment is compacted to the 
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degree that no further appreciable deflection is evidenced 
under the action of proof rolling equipment, as determined 
by the Engineer. 

Rolling and proof rolling may be deleted on any layer 
or portion thereof when, in the judgment of the Engineer, 
accomplishment is physically impractical. 

Payment for rolling and proof rolling or for the cor- 
rection of any subgrade weakness or deficiencies disclosed 
by the proof rolling operation shall be considered subsidi- 
ary to the price bid for the “Excavation” item. 


203.03.19 Maintenance. Embankment material which 
may be lost or displaced as a result of natural settlement 
of the ground or foundation upon which the embankment 
is constructed shall be replaced by the Contractor with 
acceptable material from excavation or borrow, etc. The 
quantity of material required will be paid for at the regular 
contract price for the type of materials used, also overhaul, 
if applicable, and no additional compensation will be al- 
lowed therefor. 

The Contractor shall, at his expense, remove and replace 
with acceptable material, any embankment or portion 
thereof which has been constructed with unapproved mate- 
rial as well as remove and replace portions of the embank- 
ment which may become unstable or displaced as the 
result of carelessness or negligence on his part. 


METHOD OF MEASUREMENT 


203.04.01 Measurement. Unless otherwise specified, 
excavation will be measured on a volume basis by cross 
sectioning the area to be excavated and computing neat 
lines for an end area. The average end area method will be 
used with no allowance made for curvature. If for any rea- 
son it is impossible or impractical to measure quantities by 
average end areas, the Engineer will compute the quanti- 
ties by a method which, in his opinion, is best suited to 
obtain an accurate determination. 

The quantity of excavation to be measured for payment 
will be the number of cubic yards excavated and placed as 
required. The estimated quantities shown on the plans, 
plus or minus authorized quantity changes will be the 
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quantity used for payment. The State or the Contractor 
may, however, request a final measurement in which case 
final cross sections will be taken. When final cross sections 
are taken the determination of quantities derived therefrom 
will be the quantities used for payment. Furthermore, when 
the Contractor requests final measurement and the quan- 
tities thus determined are less than the planned quantities 
plus authorized changes, the Contractor shall reimburse 
the State for the State’s expenses incurred by such final 
measurement. 

When changes are made during construction such as 
widening cuts, changing grades, disposing of unsuitable 
material, stockpiling selected material, and other changes 
resulting in increases or decreases in quantities, then addi- 
tional measurements for payment will be made by the 
Engineer as hereinafter outlined: 


(a) Unsuitable Material. When the removal and dis- 
posal of unsuitable material is shown in the contract docu- 
ments, such material will be measured for payment as 
excavation for the related item. 

Removal and disposal of unsuitable material, not shown 
on the plans, will be measured and paid for as “Roadway 
Excavation” and “Overhaul.” However, if removal and 
disposal of unsuitable material not shown on the plans 
requires special equipment or unusual operations, it may 
be paid for as extra work according to the provisions of 
subsection 104.03, “Extra Work.” 

No measurement will be made of suitable material tem- 
porarily removed and replaced to facilitate compaction of 
material. 

(b) Overbreak. All sideslope overbreak as defined in 
subsection 203.03.05, “Overbreak,” shall not be paid for. 

Rock removed to a maximum depth of six (6) inches 
below subgrade will be measured for payment provided the 
rock has been removed sufficiently to permit accurate cross 
sectioning. Replacement to this depth shall be with mate- 
rial designated on the plans or approved by the Engineer 
and will be measured and paid for at the contract unit 
price for the material used. 

Rock loosened or removed in excess of six (6) inches 
below subgrade will not be measured nor paid for. When 
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ordered by the Engineer, the loosened material will be 
removed and the resultant space refilled with approved 
material at the expense of the Contractor. 

(c) Widening Cuts. If the Engineer directs the Con- 
tractor to excavate beyond the limits of the typical cross 
section and before the excavation is substantially com- 
pleted, the material shall be classified as “Roadway Exca- 
vation” and shall be paid for at the contract bid price. 
However, if widening cuts requires special equipment, or 
unusual and extra expense, it may be paid for as extra 
work according to the provisions of subsection 104.03, 
“Extra Work.” 

(d) Selected Material. Selected material stockpiled as 
provided in subsection 203.03.09, “Selected Material” will 
be measured for payment as roadway excavation both in 
its original position and also from the stockpile. Measure- 
ment of the material taken from stockpile will be made of 
the volume actually removed. 

(e) Surplus Material. Surplus excavated material will 
be measured for payment as roadway excavation and no 
further compensation will be allowed by virtue of the 
method of disposing, placing, or widening embankments 
caused from such surplus material. Any additional “Over- 
haul” resulting from the disposal of surplus material 
beyond the designated balance, will be measured for pay- 
ment. 

(f) Slides and Slipouts. In the event of slides and slip- 
outs, the Engineer and Contractor shall negotiate in each 
case and decide the relative difficulty of performing the 
work, and payment will be made either as “Roadway 
Excavation” or as “Extra Work” as provided in subsection 
104.03, “Extra Work.” 

Where slopes have been previously completed by the 
Contractor, the cost of resloping required in areas where 
unstable material is removed will be paid for as extra work 
as provided in subsection 104.03, “Extra Work.” 

The cost of pioneering work necessary to make slide or 
slipout areas accessible to normal excavation equipment 
and the cost of necessary clearing and grubbing will be 
paid for as extra work as provided in subsection 104.03, 
“Extra Work.” 
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Only those quantities of slide or slipout material which 
are authorized and actually removed will be measured for 
payment. 

(g) Overhaul. Overhaul, where applicable, will be paid 
for on the above items of excavations. Overhaul on borrow 
material from sources furnished by the Contractor will be 
paid for according to the actual amount of overhaul from 
the sources from which the borrow is taken, provided, 
however, that no allowance will be made for overhaul from 
such sources in excess of overhaul distance computed from 
the sources designated. Attention is directed to Section 
205, “Overhaul.” 


Excavation in excess of the staked or authorized cross 
section will not be measured for payment, except as out- 
lined above. 

Material used for surcharge, whether shown on the plans 
or called for by the Engineer, will be measured for pay- 
ment as roadway excavation both in its original position 
and also from the surcharge position. 

Earthwork quantities within the limits of “Slope Round- 
ing” will not be measured for payment. 

V-type ditches will be measured parallel to the ground 
and each one hundred (100) linear feet shall constitute a 
unit of measure. The volume of excavation for such ditches 
will not be measured for payment. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


203.05.01 Payment. The accepted quantities of ex- 
cavation measured as specified in subsection 203.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid for each of the pay items listed in the bid schedule. 
Such price shall include excavating, loading, hauling (ex- 
cept overhaul), depositing, spreading, compacting, and 
maintaining the material complete and in place. Watering 
will be paid for in accordance with Section 210, “Water- 
ing.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
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Payment will be made under: 


Pay Item Pay Unit 
RGagd way eExCaAVALOM. st eee te tees, a ete Cubic Yard 
DramapetiBxcavations 4.2 RE? Cubic Yard 
Channel Excayation.( is o.ciwteey or6 Yo arteati 28d Cubic Yard 
Barrow, FX CAVAUOD 2 SL. ek er et it 4 oe pea teetes Cubic Yard 
WS eee a TS TOP art Se ee, ek Stations 
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SECTION 204 


ROUNDED AND TRANSITION SLOPES 


DESCRIPTION 


204.01.01 General. This work shall consist of round- 
ing and shaping slopes in accordance with the plans and 
where designated by the Engineer. 


CONSTRUCTION 


204.03.01 General. The top of cut slopes shall be 
rounded by excavating to blend the cut slopes with the 
adjacent natural terrain. At the intersection of cuts and 
fills, slopes shall be adjusted and warped to blend into each 
other or into the natural ground surface without noticeable 
break. 

Slopes will be staked for flattening and rounding in 
places where the material is other than solid rock. Rock 
formations such as shales, decomposed sandstone and 
granite that can be readily excavated by means of hand 
tools, shall have the slopes flattened and rounded the same 
as earth slopes. A layer of earth overlying a rock cut shall 
be rounded above the rock the same as earth slopes. Where 
the depth of cut is insufficient to provide the full rounding 
required, the distance for rounding shall be proportionately 
adjusted. 

Slope rounding and warping shall also apply to all 
drainage ditches when such rounding will improve the 
appearance of the roadside. 

Whenever the treatment of the slopes may destroy or 
injure standing timber, trees or other vegetation which 
should be preserved, adjustments in slope grading will be 
made. These adjustments shall be effected by a gradual 
transition from the theoretical grading section required. 

The degree of smoothness required in rounding and 
warping slopes shall be as specified in subsection 203.- 
03.06, “Slopes.” 
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METHOD OF MEASUREMENT 


204.04.01 Measurement. The quantity of rounded 
or transition slope to be measured for payment will be the 
number of linear feet of slopes, measured along the road- 
way ditch each side of the roadway centerline, and each 
one hundred (100) feet shall constitute the unit of one 
station. Rounding of shoulders or bottoms of side ditches 
when required, shall not be measured for payment. Earth- 
work quantities within the limits of “Slope Rounding” will 
not be measured for payment. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


204.05.01 Payment. The accepted quantity of slope 
rounding measured as specified in subsection 204.04.01, 
“Measurement,” will be paid for at the contract unit 
price bid per station of the completed work. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
STO PCa IS OUN CIID 959 eae cgec. cone cob piece eae eee ae Stations 
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SECTION 205 


OVERHAUL 


DESCRIPTION 


205.01.01 General. This work shall consist of 
authorized hauling of roadway excavation, channel exca- 
vation, and borrow in excess of the free-haul distance. 

Free-haul distance is the specified distance that exca- 
vated material shall be hauled without additional com- 
pensation. Unless otherwise provided in the contract 
documents, the free-haul distance shall be two thousand 
(2,000) feet. 


METHOD OF MEASUREMENT 


205.04.01 Measurement. The limit of free haul shall 
be determined from a mass diagram by fixing on the 
volume curve, two points, one on each side of the neutral 
grade point, one in excavation and the other in embank- 
ment, such that the distance between them equals the free- 
haul distance, and the included quantity of excavation and 
embankment are in balance. All materials within the free- 
haul limit shall be eliminated from further consideration. 
The distance between the center of gravity of the remain- 
ing mass of excavation and the remaining mass of embank- 
ment minus the free-haul distance shall be the overhaul 
distance. The quantity of overhaul shall be the product of 
the overhaul distance measured in miles multiplied by the 
number of cubic yards of material hauled in excess of the 
free-haul distance. Analytical methods may be used for 
computing overhaul in lieu of the mass diagram method 
described herein. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


205.05.01 Payment. The accepted quantities of 
overhaul measured as specified in subsection 205.04.01, 
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“Measurement” will be paid for at the contract unit price 
bid per yard mile of the completed work. 

When overhaul does not appear as an item in the 
proposal, the contract unit price bid per cubic yard for 
roadway excavation, borrow excavation, and channel exca- 
vation shall be considered as including payment for over- 
haul. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
OVER ae a ee ree eset ete cee Wer eee a aes Yard Mile 
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SECTION 206 
STRUCTURE EXCAVATION 


DESCRIPTION 


206.01.01 General. This work shall consist of the 
removal of all material of whatever nature encountered 
for the construction of foundations for bridges, retaining 
walls, headwalls for culverts and other structures; the exca- 
vation of trenches for pipe and box culverts, cut-off walls 
for slope paving and concrete aprons, footings for riprap 
and other excavation specifically designated on the plans, 
in these specifications or in the special provisions as 
structure excavation, including the work of disposing of 
surplus material and cleaning up the sites. Structure exca- 
vation shall include dewatering and the furnishing of all 
equipment and the construction or installation of all coffer- 
dams, cribs, and other facilities which may be necessary to 
perform the excavations and the subsequent removal of 
such facilities except where they are required or permitted 
by the plans or specifications to remain in place. It shall 
also include all the necessary clearing and grubbing within 
the proposed structure area and removing old structures 
or parts thereof as required if the proposal does not include 
separate bid items for such work. 

For specific requirements pertaining to the excavation 
involved in the installation of pipe culverts and under- 
ground piping, attention is directed to those sections of 
these specifications governing such work. 


206.01.02 Classification. Classification of structure 
excavation will not be made on the basis of materials or 
conditions encountered. Classification of excavation, if 
made, will be on the basis of the material removed between 
certain elevations, and such classification as shown on the 
plans or set forth in the special provisions shall not be 
changed regardless of the material encountered. 
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CONSTRUCTION 


206.03.01 General. The Contractor shall notify the 
Engineer a sufficient time in advance of the beginning of 
excavation for structures so that elevations and measure- 
ments may be taken of the existing ground before it is 
disturbed and of existing substructure units within the 
limits of excavation for structures before they are removed. 
Any material excavated or removed before these measure- 
ments have been taken will not be paid for. 

The excavated area shall conform to the outlines of 
the footings, as shown on the plans, and shall be of suffi- 
cient size to permit placing of the full width and length 
of the footings shown. The elevation of the bottoms of foot- 
ings as shown on the plans shall be considered as approxi- 
mate only, and the Engineer may order, in writing, such 
changes in dimensions or elevation of footings as may be 
necessary to secure a satisfactory foundation. 

Unless otherwise permitted by the Engineer, foundations 
for culvert pipe and structures shall be compacted to 
ninety (90) percent of relative maximum density as deter- 
mined by Test Method No. Nev. T101 or T102. Test 
method to be determined by the Engineer. 

All rock or other hard foundation material shall be 
freed from all loose material, cleaned and cut to a firm 
surface, either level, stepped or serrated, as may be per- 
mitted by the Engineer. All seams and crevices shall be 
cleaned out and filled with concrete mortar or grout. 

Where masonry is to rest on material other than rock or 
boulders, special care must be given not to destroy its 
bearing value. 

Should the Contractor remove foundation excavation 
below grade, he shall backfill to the required elevation 
at his own expense with backfill or with foundation fill in 
a manner Satisfactory to the Engineer. 

Wet pits shall be unwatered for inspection and for 
construction of foundations unless otherwise provided. 

Excavated material which is suitable for backfilling 
shall be so utilized or used in embankments, in a manner 
satisfactory to the Engineer. Surplus or unsuitable material 
shall be disposed of so as to cause no obstruction to flow 
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of streams; or otherwise impair the efficiency or appear- 
ance of the structure. It shall be disposed of in such 
manner as to prevent damage to property or the creation 
of unsightly conditions, and shall not be placed where 
it will interfere with the operation of drains or impair the 
roadway ditches, etc. 


206.03.02 Inspection. After each excavation is com- 
pleted, the Contractor shall notify the Engineer, and no 
masonry shall be placed until the Engineer has approved 
the depth of excavation and the character of the founda- 
tion material. 


METHOD OF MEASUREMENT 


206.04.01 Measurement. The quantity of structure 
excavation measured for payment will be the number of 
cubic yards calculated and shown on the plans, plus or 
minus quantities covered by approved changes. The Engi- 
neer or the Contractor may request recalculation if a 
possible error is suspected in the quantities shown on 
the plans. If the Contractor requests recalculation of 
quantities, such request shall be in writing. When quanti- 
ties are recalculated, the quantities derived therefrom will 
be the quantities used for payment. All calculations will 
be made according to the dimensions shown on the stand- 
ard sheets appended to the plans. Only those quantities 
complete and in place will be measured for payment. 

The yardage of water or any other liquid will not be 
included in the measurement for payment, except that 
the yardage of mud, muck, or similar semi-solid matter not 
resulting from construction operations and which cannot 
be pumped or drained away shall be included. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


206.05.01 Payment. The accepted quantity of struc- 
ture excavation measured as provided in subsection 206.- 
04.01, “Measurement” will be paid for at the contract 
unit price bid per cubic yard, which payment will be 
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full compensation for clearing, grubbing, cofferdams, cribs, 
sheeting, shoring, bracing, pumping, unwatering, and dis- 
posing of all materials. 

No compensation will be made for the removal and dis- 
posal of material which may come into an excavation from 
outside the designated limits or for the removal and dis- 
posal of swell material resulting from the driving of piles 
in an excavation. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
StricturesExcavation sth. eleies se oP ee Cubic Yard 
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SECTION 207 


BACKFILL 


DESCRIPTION 


207.01.01 General. This work shall consist of plac- 
ing and compacting, to the lines designated on the plans or 
as established by the Engineer, backfill or granular back- 
fill material in excavations for bridges, retaining walls, 
headwalls for culverts, and other structures; placing and 
compacting backfill or granular backfill material in 
trenches for culverts and pipes; and other backfill specifi- 
cally designated in the contract documents as structure 
backfill. This item does not include backfilling minor mis- 
cellaneous structure excavations outside the limits of the 
roadway. 

When the terms “backfill” or “structure backfill” are 
used herein, they shall be construed to mean backfill or 
granular backfill, or both. 


MATERIALS 


207.02.01 Backfill. Material used for backfill shall 
be of a quality acceptable to the Engineer. The backfill 
material shall be free from stones or lumps of material 
exceeding three (3) inches in greatest dimension and shall 
be free from sod, frozen earth, and organic materials. 
Acceptable material from excavation may be used for 
backfilling unless granular backfill is. specified and the 
material from excavation does not conform to the require- 
ments therefor. 


207.02.02 Granular Backfill. Material used for gran- 
ular backfill shall consist of natural sand or a mixture of 
sand with gravel, crushed gravel, crushed stone, or other 
broken or fragmented material to fill the voids in the 
coarser material. In addition thereto, the material shall 
conform to the following requirements: 


Sieve Sizes Percentage by Weight Passing 
A 100 

No. 4 35-100 

No. 200 0-15 
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The liquid limit of the material shall not be greater than 
twenty-five (25), and the plasticity index shall not be more 
than six (6). 

CONSTRUCTION 


207.03.01 General. Compaction of backfill or em- 
bankment around all structures shall be secured with 
mechanical tamping units and the material shall be placed 
at a rate which will permit efficient use of mechanical 
tampers in securing the required compaction. 

Unless otherwise permitted by the Engineer, foundations 
for culvert pipe and structures, shall be compacted to 
ninety (90) percent of the relative maximum density as 
determined by test methods hereinafter described. 

Backfill material shall be placed in uniform horizontal 
layers not exceeding eight (8) inches in loose thickness 
before compaction and shall be brought up uniformly on 
all sides of the structure or improvement. Each layer of 
backfill shall be moistened as necessary and thoroughly 
tamped until ninety (90) percent of the relative maximum 
density is achieved as determined by Test Method No. 
Nev. T101 or T102. Test method to be determined by the 
Engineer. Attention is directed to subsection 203.03.17, 
“Compaction, Dirt Embankment.” 

Compaction of backfill material by ponding or jetting 
will not be permitted. 

Material resulting from structure excavation and not 
used as structure backfill shall be deposited in roadway 
embankments in accordance with the requirements speci- 
fied elsewhere or otherwise disposed of along the roadway 
in a manner approved by the Engineer and no additional 
compensation will be allowed for such work. 

Structure backfill shall not be placed until the structure 
or facilities have been inspected by the Engineer and ap- 
proved for backfilling. Backfill material shall not be depos- 
ited against the back of concrete abutments, concrete 
retaining walls or the outside walls of concrete box culverts 
until the concrete has reached an age of fourteen (14) days 
or the concrete has developed a strength of two thousand 
five hundred (2,500) pounds per square inch in compres- 
sion as determined by Test Method No. Nev. T475. 
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Where backfill is placed against waterproofed surfaces, 
care shall be taken that no damage is done to the water- 
proofing material. 


207.03.02 Piacing and Compacting at Abutments, 
Piers, Wingwalls and Retaining Walls. With the approval 
of the Engineer, all spaces excavated and not occupied by 
abutments, piers, or other permanent work shall be refilled 
with earth up to the surface of the surrounding ground or 
to the limits designated on the plans or as described herein. 
All backfill shall be thoroughly compacted in accordance 
with the provisions set forth in subsection 207.03.01, 
“General.” 

Where backfill is to be placed on one side of an abut- 
ment, wingwall, pier, or headwall, care shall be exercised 
to prevent over compacting to the point of displacing line 
or batter or both. 

Existing slopes which are shaped so as to cause a wedge 
action in the backfill, shall be step-cut or benched before 
backfilling. 


207.03.03 Placing and Compacting at Culverts. After 
the bedding has been prepared and the culverts installed or 
constructed as required by the pertinent specifications, 
acceptable material from excavation or from other sources 
shall be placed along both sides of the culvert equally in 
uniform layers not exceeding eight (8) inches in depth 
(loose measurements), wetted as required and thoroughly 
compacted to the density requirements as set forth in sub- 
section 207.03.01, “General.” 

Special care shall be taken in placing and thoroughly 
compacting the material under the haunches of all pipe. 

Unless otherwise directed, the backfilling shall continue 
as described to the level of the ground or to an elevation 
six (6) inches above the structure in the case of a pipe cul- 
vert in projection, or even with the top of the structure in 
the case of an RCB culvert in projection. 

No construction or other traffic shall be permitted to 
cross any culvert until a safe minimum depth of fill above 
the culvert has been placed and consolidated in accordance 
with these specifications. The Contractor shall be solely 
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responsible for protecting the structure from superimposed 
loading created by construction equipment or otherwise 
and shall repair any damage done to the structure or re- 
place the structure as ordered without extra compensation. 

Special care shall be taken in backfilling arches, particu- 
larly half-circle arches. The arch shall be covered in layers, 
each layer conforming to the shape of the arch and tamped 
thoroughly. 


207.03.04 Placing and Compacting of Bin-Type Re- 
taining Walls. Placing and compacting backfill materiai 
for bin-type retaining walls shall progress concurrently 
with the assembly of the bins, and backfilling around the 
outer sides thereof shall be kept approximately level with 
the inside fills. The materials shall be thoroughly tamped 
and meet the density requirements as set forth in subsec- 
tion 207.03.01, “General.” Care shall be exercised to com- 
pletely fill the depressions of stringers and spacers without 
over compacting to the point of displacing them from 
established line and batter. 


METHOD OF MEASUREMENT 


207.04.01 Measurement. The quantity of backfill or 
granular backfill measured for payment will be the number 
of cubic yards calculated and shown on the plans, plus or 
minus quantities covered by approved changes. The Engi- 
neer or the Contractor may request recalculation if a pos- 
sible error is suspected in the quantities shown on the 
plans. If the Contractor requests recalculation of quanti- 
ties, such request shall be in writing. When quantities are 
recalculated, the quantities derived therefrom will be the 
quantities used for payment. All calculations will be made 
according to the dimensions shown on the standard sheets 
appended to the plans. Only those quantities complete and 
in place will be measured for payment. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


207.05.01 Payment. The accepted quantities of back- 
fill or granular backfill measured as provided in subsection 
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207.04.01, “Measurement,” will be paid at the contract 
unit price bid per cubic yard for backfill or granular back- 
fill. 

When structure excavation is unacceptable as backfill 
and backfill material is obtained from the roadway prism 
or from borrow or from base materials, it will be paid for 
both as backfill and the respective bid item from which it 
is obtained. When granular backfill is called for it will be 
paid as granular backfill only and no further compensation 
will be paid for borrow or base items. 

Payment for backfill or granular backfill shall be full 
compensation for furnishing, hauling, and compacting all 
material. 

When an item for backfill does not appear in the pro- 
posal, backfill will be considered as incidental to the in- 
stallation of the structure and compensation shall be 
included in the contract prices for other items of the work. 

Water applied will be paid for in accordance with Sec- 
tion 210, “Watering.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
BUCK TTA Et eS ET She A FR oo cccaunccceds Cubic Yard 
GranulanBackillmet. fnipestiowt Wi Ee). De. See Cubic Yard 
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SECTION 208 


FOUNDATION FILL 


DESCRIPTION 


208.01.01 General. This work shall consist of fur- 
nishing and placing sand, gravel, rock, or any suitable 
combination of these materials in areas where unstable 
foundation materials have been excavated below the foun- 
dation elevation for culverts, bridges, and all other struc- 
tures in accordance with these specifications and in 
conformity with the grades and elevations shown on the 
plans or established by the Engineer. 


MATERIALS 


208.02.01 General. Material shall be as set forth in 
the special provisions. 


CONSTRUCTION 


208.03.01 General. Unsatisfactory material shall be 
removed to the depth required and piles driven if desig- 
nated. Foundation fill shall be placed to bring the sub- 
foundations to the required elevation. 

Compaction of foundation fill shall be secured with 
mechanical tamping units or other compaction methods 
approved by the Engineer. Material shall be placed at a 
rate which will permit efficient use of compaction methods. 

Unless otherwise permitted by the Engineer, foundation 
fill shall be compacted to ninety (90) percent of the rela- 
tive maximum density as determined by Test Method No. 
Nev. T101 or T102. Test method to be determined by the 
Engineer. 

Compaction by ponding or jetting will not be permitted. 


METHOD OF MEASUREMENT 


208.04.01 Measurement. The quantity of foundation 
fill to be measured for payment will be the number of 
cubic yards measured in accordance with the dimensions 
shown on the plans or established by the Engineer. 


153 


208 FOUNDATION FILL 


All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


208.05.01 Payment. The accepted quantities of foun- 
dation fill measured as provided in subsection 208.04.01, 
“Measurement” will be paid for at the contract unit price 
bid per cubic yard of foundation fill complete and in place. 

Full compensation for furnishing, hauling, placing, and 
compacting foundation fill shall be considered as included 
in the contract price paid for foundation fill. 

Watering will be paid for in accordance with Section 
210, “Watering.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Foundation Fill: 2%) 222-2), 40 eee Cubic Yard 
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SECTION 209 


DRAIN BACKFILL 


DESCRIPTION 


209.01.01 General. This work shall consist of fur- 
nishing, hauling, placing, and compacting drain backfill 
material around structures or perforated underdrains to the 
lines designated on the plans or established by the Engi- 
neer. 

MATERIALS 


209.02.01 General. Material shall conform to the 
requirements as set forth in subsection 704.03.01, “Drain 
Backfill.” 

CONSTRUCTION 


209.03.01 Underdrains. The trench shall be exca- 
vated and drain backfill placed in accordance with the 
provisions of Section 607, “Underdrains.” 

Trenches for blind drains shall be excavated to thé 
width and depth shown on the plans, or established by the 
Engineer. The trench shall be filled with drain backfill 
material to the depth required by the plans. Any remaining 
upper portion of trench shall be filled with either granular 
or impervious material as may be specified. 

Where drain backfill is part of the structural section, it 
shall be compacted to ninety (90) percent of the relative 
maximum density as determined by Test Method No. Nev. 
T101 or T102. Test method to be determined by the 
Engineer. 

Compacting by ponding or jetting will not be permitted. 


METHOD OF MEASUREMENT 


209.04.01 Measurement. The quantity of drain back- 
fill to be measured for payment will be the number of cubic 
yards measured in accordance with the dimensions shown 
in the plans or established by the Engineer complete and 
in place. 

All measurements will be made in accordance with sub- 
section 109.01, ““Measurement of Quantities.” 
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BASIS OF PAYMENT 


209.05.01 Payment. The accepted quantities of drain 
backfill measured as provided in subsection 209.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per cubic yard of drain backfill. 

Full compensation for furnishing, hauling, placing, and 
compacting drain backfill shall be considered as included 
in the contract price paid for drain backfill. 

Watering will be paid for in accordance with Section 
210, “Watering.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Dita Backill ee e ee see aR eee Cubic Yard 
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SECTION 210 


WATERING 


DESCRIPTION 


210.01.01 General. This work shall consist of but is 
not limited to furnishing, hauling, and applying all water 
required for compaction of embankment foundation areas, 
embankments, subgrade, mineral aggregate base and sur- 
facing materials, structure backfill, processing cement 
treated base or subgrade material, and for laying dust 
caused by grading operations and traffic. 


MATERIALS 


210.02.01 General. All materials shall conform to 
the requirements set forth in Section 722, “Water.” 


CONSTRUCTION 


210.03.01 Equipment. Equipment used for applying 
water required for compacting embankment materials, 
subgrade, base and surfacing materials, and for laying dust 
shall be pressure type distributors equipped with a spray 
system that will ensure uniform application of water. All 
the watering equipment used for the application of water 
shall be equipped with a positive means of shutoff and the 
use of equipment not so equipped will not be permitted. 
An approved pump, pipe, hose, and nozzle equipment may 
be used in embankment construction. Where the head is 
sufficient to provide equal pressure, the pump requirement 
may be eliminated. 


210.03.02 General. Water for dust control shall be 
applied in the amounts and on the areas designated by 
the Engineer. 

The Contractor shall apply water in the amount neces- 
sary to attain the compaction in those materials requiring 
a specified density. In certain of the base courses, water 
shall be introduced into the aggregate at the plant and 
when necessary to attain the specified compaction, shall 
be supplemented by additional wetting as specified above. 
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Excavation areas and borrow pits may be watered prior 
to excavating material. 

When water is applied directly to the roadbed, the 
material shall be processed by suitable equipment until 
the layer is uniformly wet. Care shall be taken to avoid 
disturbing layers which have been previously placed and 
compacted. 

The Contractor shall make all arrangements for provid- 
ing an adequate water supply. He shall negotiate with 
owners of supply and sign an agreement with each owner 
prior to removing the water. A copy of said agreement 
shall be furnished the Engineer. He shall pay all royalties 
occurring under such agreements and shall also obtain any 
necessary right of way. 


METHOD OF MEASUREMENT 


2110.04.01 Measurement. The unit of measure for 
“Watering” will be lump sum. 


BASIS OF PAYMENT 


2100.05.01 Payment. Watering will be paid for at 
the contract lump sum price bid, which price shall be full 
compensation for: developing an adequate water supply, 
furnishing all necessary equipment for obtaining water 
from the source or sources, the furnishing of water on the 
job, and equipment necessary to apply the water in quan- 
tities directed by the Engineer. 

No adjustment or compensation will be made to the 
lump sum item of “Watering” for increase or decrease in 
the quantity of water required, regardless of the reason for 
such increase or decrease. | 

When watering does not appear as an item in the pro- 
posal, watering shall be considered subsidiary to other 
items of work and no additional compensation will be 
allowed therefor. 

Partial payments for the item of “Watering” may be 
made as set forth under subsection 109.06, “Partial Pay- 
ments.” 

All payments will be made in accordance with sub- 
section 109.02, “Scope of Payment.” 
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Payment will be made under: 


Pay Item Pay Unit 
HEME BHAT PF pe ee «WS ee Bek aes it a lh Aen eee HET es Lump Sum 
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SECTION 211 


EROSION CONTROL 


DESCRIPTION 


211.01.01 General. This work shall consist of pre- 
paring slopes, placing and compacting top soil, seeding, 
fertilizing, jute matting, and mulching all graded and 
disturbed areas in accordance with these specifications and 
the details shown in the contract documents. 


MATERIALS 


211.02.01 General. The materials used shall be 
those prescribed for the several items which constitute the 
finished work and shall conform to the applicable require- 
ments of Section 726, “Roadside Materials.” 


211.02.02 Top Soil. Unless designated in the con- 
tract documents, the Contractor shall make his own 
arrangements for obtaining top soil and he shall pay all 
costs involved. Top soil shall be transported directly from 
the source to final position unless otherwise permitted. Top 
soil shall not be obtained from an area known to have 
noxious weeds growing in it. 


211.02.03 Seed. Seed shall be of the varieties and 
proportions specified in the contract documents. 


2111.02.04 Fertilizer. Commercial fertilizer formula- 
tion and rate of application shall be as specified in the 
contract documents. 


211.02.05 Mulch. (a) Hay or Straw. Hay or straw 
shall be seasoned before baling or loading and shall be 
acceptable to the Engineer. Rate of application shall be as 
specified in the contract documents. Hay or straw mulch 
material shall be chopped for blowing when specified in 
the contract documents. 

(b) Wood Cellulose Fiber. Wood cellulose fiber shall 
be manufactured in such a manner that after addition and 
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agitation in slurry tanks with fertilizers, grass seeds, water, 
and other improved additives, the fibers in the material 
will become uniformly suspended to form a homogeneous 
slurry. When hydraulically sprayed on the ground, the 
material shall be uniformly impregnated with grass seed. 
Rate of application shall be as specified in the contract 
documents. 


211.02.06 Asphalt Emulsion. Asphalt emulsion used 
as a tie-down for mulch shall be as described in the con- 
tract documents. 

CONSTRUCTION 


211.03.01 Preparation. Excavation slopes shall be 
thoroughly cultivated to the depth shown in the contract 
documents, after which topsoil, if required by the contract, 
shall be uniformly spread to an approximate thickness of 
two (2) inches, the exact thickness will be determined 
by the Engineer. 

Cultivation of embankment slopes and covering with 
topsoil will not be required unless specified in the contract 
documents or ordered by the Engineer. If cultivation of 
embankment slopes and covering with topsoil is ordered by 
the Engineer, the cost of such work will be paid for as 
extra work as provided in subsection 104.03, “Extra 
Work.” 

Cultivation shall not be performed until all equipment 
is through working in the area, except equipment required 
to cultivate the area and spread topsoil. 


211.03.02 Placement of Top Soil. Topsoil shall be 
evenly spread over the specified areas to the depth shown 
on the plans unless otherwise approved by the Engineer. 
After the topsoil has been spread, all large clods, hard 
lumps, rocks, and litter shall be raked up, removed, and 
disposed of by the Contractor. 

Topsoil shall not be placed when the ground or topsoil 
is frozen, excessively wet, or, in the opinion of the Engi- 
neer, in a condition detrimental to the work. 

All damage occurring to existing roadbeds, shoulders, 
walks, curbs, or other existing adjacent structures or areas 
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due to the Contractor’s operation in hauling and placing 
the topsoil shall be repaired by the Contractor at his own 
cost and expense. 


211.03.03 Compaction. All topsoil shall be com- 
pacted unless otherwise specified or approved by the Engi- 
neer. Compaction shall be by sheeps-foot roller, cleated 
crawler tractor, or similar equipment approved by the 
Engineer, which will produce a minimum of one hundred 
fifty (150) pounds per square inch ground pressure to a 
maximum of three hundred (300) pounds per square inch 
ground pressure. Equipment shall be so designed and 
constructed to produce a uniform rough textured surface 
ready for seeding and mulching, and which will bond the 
topsoil to the underlying material. The entire area shall be 
covered by a minimum of four (4) passes or two round trips 
of the roller or approved equipment. Compaction equip- 
ment shall be operated parallel to the natural flow of 
water on the slopes unless otherwise approved by the 
Engineer. Conveying the roller or approved equipment up 
and down the slopes shall be by means devised by the 
Contractor, providing that the required results are obtained 
to the satisfaction of the Engineer. After compaction, the 
finished grade of the topsoil shall be one (1) inch below 
the top of all curbs, catch basins and other structures. 

If, in the opinion of the Engineer, water is required 
to condition the topsoil for compaction, it shall be im- 
mediately furnished and applied by the method and in the 
amount designated by the Engineer. 


211.03.04 Seeding and Fertilizing. The Contractor 
shall notify the Engineer not less than twenty-four (24) 
hours in advance of any seeding operation and he shall not 
begin the work until areas prepared or designated for seed- 
ing have been approved. Following the Engineer’s ap- 
proval, seeding and fertilizing of the approved slopes shall 
begin immediately. 

Seeding shall not be done during windy weather or when 
the ground is frozen. Seed and fertilizer shall be uniformly 
spread over the area at the rate and mix specified in the 
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contract documents. Seed and fertilizer may be sown by 
one of the following methods: 


(a) An approved type hydro-seeder which utilizes water 
as the carrying agent and maintains a continuous agitator 
action that will keep seed and fertilizer mixed in uniform 
distribution until pumped from the tank. Pump pressure 
shall be such as to maintain a continuous, non-fluctuating 
stream of solution. 

(b) Approved blower equipment with an adjustable dis- 
seminating device capable of maintaining a constant, meas- 
ured rate of material discharge that will ensure an even 
distribution of seed and fertilizer at the rates herein speci- 
fied. 

(c) Helicopters properly equipped for aerial seeding and 
fertilizing. Helicopters so equipped shall have the follow- 
ing: 

1. Two hoppers or seed compartments each capable 
of containing a minimum of one hundred (100) pounds of 
grass seed or granular fertilizer. 

2. Power-driven, readily adjustable disseminating 
mechanisms capable of maintaining a constant, measured 
rate of distribution of grass seed or granular fertilizer. 

3. Where liquid fertilizer is furnished in lieu of dry 
granular fertilizer, the helicopter shall be equipped with 
two barrels or containers capable of containing a mini- 
mum of fifteen (15) gallons each. Distribution shall be 
by a spray boom of sufficient size and length, fitted with 
proper nozzles to distribute uniformly, liquid fertilizer as 
herein specified. 

(d) Approved power-drawn drills, seeders, or spreaders. 


Areas inaccessible to above methods of application shall 
be seeded and fertilized by approved hand methods. Dis- 
tribution of the material shall be uniform and at the 
rates specified. 

It shall be the Contractor’s responsibility to provide 
qualified personnel experienced in all phases of the seeding 
and fertilizing operation, equipment, and methods as 
herein specified. 
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211.03.05 Spreading Mulch. (a) Hay or Straw. Hay 
or straw mulch shall be furnished, hauled, and evenly 
applied at the rates indicated, and shall be spread on 
seeded areas within twenty-four (24) hours after seeding 
unless otherwise specified. Distribution of mulch mate- 
rial shall be by means of an approved type mulch spreader 
which utilizes forced air to blow mulch material on seeded 
areas, or by other approved methods. The spreader shall 
produce a uniform distribution of the hay, without cutting 
or breaking it into short stalks. Areas beyond the range 
of the mulch spreader shall be mulched by approved hand 
methods. Distribution of the material shall be uniform and 
at the rate specified in the contract documents. 

(b) Wood Cellulose Fiber. Wood cellulose fiber uti- 
lized as a mulch may be applied with seed and fertilizer in 
one operation by approved hydraulic equipment. The 
equipment shall have a built in agitation system with an 
operating capacity sufficient to agitate, suspend and ho- 
mogenously mix a slurry of the specified amount of fiber, 
fertilizer, seed, and water. Distribution and discharge lines 
shall be large enough to prevent stoppage and shall be 
equipped with a set of hydraulic discharge spray nozzles 
which will provide a uniform distribution of the slurry. 


211.03.06 Applying Asphalt Emulsion. When called 
for in the contract documents, mulch material shall be 
anchored in place with asphalt emulsion as herein speci- 
fied. Asphalt emulsion shall be sprayed into the mulch 
as it leaves the blower pipe and shall be uniformly mixed 
with the mulch. Asphalt emulsion as specified shall be ap- 
plied at the rate of one hundred (100) gallons per acre. 
Any mulch disturbed or displaced following application 
shall be removed, reseeded, and remulched as specified. 


211.03.07 Placing Jute Matting. Jute matting shall be 
unrolled and placed parallel to the flow of water imme- 
diately following the bringing to finished grade the area 
specified on the plans or the placing of seed and fertilizer. 
Where more than one strip is required to cover the given 
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areas, they shall overlap a minimum of four (4) inches. 
Ends shail overlap at least six (6) inches with the up-grade 
section on top. The up-slope end of each strip of matting 
shall be buried in six (6) inch slots with the soil firmly 
tamped against it. The Engineer may require that any 
other edge exposed to more than normal flow of water or 
strong prevailing winds be buried in a similar manner. 
Check slots shall be placed between the ends of strips by 
placing a tight fold of the matting at least six (6) inches 
vertically into the soil. These shall be tamped and stapled 
the same as up-slope ends. Check slots must be spaced so 
that one check slot or one end occurs within each fifty 
(50) feet of slope. 

Edges of matting shall be buried around the edges of 
catch basins and other structures as herein described. Mat- 
ting must be spread evenly and smoothly and in contact 
with the soil at all points. 

Jute matting shall be held in place by approved wire 
staples, pins, spikes, or wooden stakes driven vertically 
into the soil. Matting shall be fastened at intervals not 
more than three (3) feet apart in three rows for each strip 
of matting, with one row along each edge and one row 
alternately spaced in the middle. All ends of the matting 
and check slots shall be fastened at six (6) inch intervals 
across their width. Fastening devices shall anchor the 
matting against the soil and be driven flush with the fin- 
ished grade. 

METHOD OF MEASUREMENT 


211.04.01 Measurement. The quantity of topsoil 
measured for payment will be the number of cubic yards in 
the haul conveyance at the point of delivery and placed in 
the work. The quantity of seeding and fertilizing and 
mulching to be measured for payment will be the actual 
number of acres or square yards completed and measured 
along the ground slope. The quantity of jute matting to be 
measured for payment will be the number of square yards 
covered and measured along the ground slope. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 
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BASIS OF PAYMENT 


211.05.01 Payment. The accepted quantity of top 
soil measured as provided in subsection 211.04.01, “Meas- 
urement,” will be paid for at the contract unit price bid 
per cubic yard of topsoil which price shall include hauling 
and placing. 

The accepted quantities of seeding, fertilizing, mulching, 
and jute matting will be paid for at the contract unit price 
bid per acre or square yard as set forth in the proposal. 

Water will be considered subsidiary to the major items 
of work and no further compensation will be allowed 
therefor. 

Asphalt emulsion will be considered subsidiary to the 
item “Mulching” and no further compensation will be 
allowed therefor. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
8 Sa A oh eg ce ce teh lt Ses he een ele Ee, sank Bre Cubic Yard 
DECUMIL CULV PC) uen sk le nies. SUED. EOE RIOR Acre, Square Yard 
1G ¢ MUNA VEU | 49 ere) Bem coca tora ale aaa ea AE Acre, Square Yard 
Mutoh (ty De eat eee ee ie te 9 Acre, Square Yard 
LCR TVERLIN Oc ey ote cae oooh oe aac ue te Square Yard 
RPV DG) a Waiting Ac ss ee Pe ee eee ah at Square Yard 
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SECTION 212 


LANDSCAPING 
DESCRIPTION 


212.01.01 General. This work shall consist of fur- 
nishing and planting trees, shrubs, and ground covers 
where shown on the plans or established by the Engineer, 
all in accordance with specifications and accepted horti- 
cultural practices. 

MATERIALS 


212.02.01 General. The materials used shall be 
those prescribed for the several items which constitute the 
finished work and shall conform to the applicable require- 
ments of Section 726, “Roadside Materials.” 


212.02.02 Nomenclature. Nomenclature for plant 
names and varieties shall be in accordance with the latest 
edition of “Standardized Plant Names” as prepared by the 
American Joint Committee on Horticultural Nomencla- 
ture. 

All plant material will be classified by group as follows: 


Blaniss GF OUD Acts. s.cct tit ee ost Denotes canned plant material 
Plants, Group B........ Denotes balled and burlapped plant material 
Plants, (Groups G2 2s. 242 lee) ee es Denotes ground cover 
Bldnts £Gn0upm s)..- ee ees ee eee Denotes grass (turf) 
PlantsizG@roup Bes Bok OL Fah Denotes grass (meadow) 


212.02.03 Quality of Plant Materials. It is the intent 
of these Standard Specifications that all plant material meet 
the standards as set forth herein, throughout the life of the 
contract. During inspections, as set forth hereinafter, all 
plant material will be judged and rejections shall be based 
upon these standards. 

It is to be understood that when plant materials do not 
meet the standards and are rejected, that no consideration 
will be given to the possibility of survival. 

Plants furnished by the Contractor shall have normal 
well-developed branch systems and be healthy, shapely 
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and well-rooted, and roots shall show no evidence of hav- 
ing been restricted or deformed at any time. Deformed or 
weak plants will not be accepted. Plants shall be well- 
grown, free from insect pests and disease, and shall be 
grown in nurseries which have been inspected by the State 
Department of Agriculture of the State from which they 
come, and have complied with the regulations thereof. 

Root condition of plants furnished by the Contractor in 
containers will be determined by removal of earth from the 
roots of not less than two (2) plants nor more than two (2) 
percent of the total number of plants of each species or 
variety, except when container-grown plants are from sev- 
eral sources, the roots of not less than two (2) plants of 
each species or variety from each source will be inspected 
by the Engineer. In case the sample plants inspected are 
found to be defective, the Department reserves the right to 
reject the entire lot or lots of plants represented by the 
defective samples. Any plants rendered unsuitable - for 
planting because of this inspection will be considered as 
samples and will not be paid for. 

Any plants that, in the opinion of the Engineer, are thin, 
weak, dry, or in a wilted condition when delivered to the 
planting area, will not be approved for planting and shall 
be replaced by the Contractor at his expense. The fact that 
plants are not rejected prior to or during the planting oper- 
ation does not constitute final approval and shall not be 
construed as final acceptane by the Engineer. 

Grass seeds shall conform to the requirements of subsec- 
tion 211.02.03, “Seed.” 


212.02.04 Handling and Shipping. Plants shall be 
packed for shipment according to standard practice for the 
type of plant being shipped. The root system of all plants 
shall not be permitted to dry out at any time. Plants shall 
be protected at all times against heat and freezing tempera- 
tures, sun, wind, climatic, or seasonal conditions during 
transit. All plant material shail be furnished in containers 
unless otherwise specified. All plants specified balled and 
burlapped (B & B) shall at all times be handled by the ball 
of earth and not the plant. Broken or “made” balls will not 
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be accepted. Container grown plants shall be well devel- 
oped with sufficient root development to hold the earth 
intact after removal from the container without being root 
bound. 


212.02.05 Inspection of Plant Material. The Con- 
tractor shall, as soon as practical, inform the Engineer as 
to the source of plant materials for the project. All plants 
intended for use by the Contractor are subject to inspec- 
tion at any time by the Engineer. Approval of plant 
material for a project shall not be considered as final ac- 
ceptance. The Contractor shall notify the Engineer not less 
than seven (7) days in advance of delivery of plants from 
the nursery. 

All plants will be inspected by the Engineer on arrival at 
the project and before the time of planting. Root condition 
of plants furnished in containers shall be determined by 
removal of the plant from the container. Plants not meet- 
ing the requirements herein specified shall be immediately 
removed from the project and replaced by the Contractor 
at his expense. 


212.02.06 Substitution of Plants. No substitution of 
plant material will be permitted unless evidence is sub- 
mitted in writing to the Engineer that a specified plant can- 
not be obtained and has been unobtainable since the award 
of the contract. If substitution is permitted, it can be made 
only with written approval by the Engineer. The nearest 
variety, size, and grade as approved by the Engineer shall 
then be furnished. 


212.02.07 Temporary Storage. Plant material deliv- 
ered and accepted shall be planted immediately. Plants 
that cannot be planted within one (1) day after arrival shall 
be “heeled-in” in accordance with accepted horticultural 
practice, and as follows: 


(a) Balled and burlapped plants shall have the root ball 
protected by moist earth, sawdust, or other acceptable 
material. 
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(b) Canned plants shall be placed in and under shelter 
and kept moist. 


Plants stored under temporary conditions shall be pro- 
tected at all times from extreme weather conditions, and 
shall be kept moist. 


212.02.08 Top Soil. Top soil shall conform to the 
applicable requirements of Section 726, “Roadside Mate- 
rial.” 


212.02.09 Lumber. Lumber for header boards and 
plant boxes shall conform to the requirements of Section 
718, “Timber.” 

CONSTRUCTION 


212.03.01 Site Preparation. This work shail consist 
of all work necessary, as set forth in the contract docu- 
ments, such as roadway construction, drainage facilities, 
grading, cleaning, etc., to prepare the area for the actual 
landscaping work. All work as set forth herein shall be 
completed and approved by the Engineer prior to begin- 
ning any preparation of the planting areas. 


212.03.02 Layout of Planting. The Contractor will 
designate, by means of stakes or other approved markings, 
the ground location of each random placed plant. Areas of 
massed or uniform solid plantings shall be marked at their 
outer extremes only. The Engineer’s approval of plant 
stakeout will be required prior to the commencement of 
the preparation of planting areas. 

In mixed planting areas, trees shall be planted first, fol- 
lowed by the larger shrubs, low shrubs, and the final plant- 
ing of ground covers. 


212.03.03 Preparation of Planting Areas. During the 
preparation of planting areas, all clods, rocks, or other 
debris over one (1) inch in largest dimension shall be 
removed from both cultivated areas and backfill material, 
and disposed of as directed by the Engineer. In addition 
thereto, the following requirements will apply: 


(a) Planter Boxes. Backfill material shall consist of one 
part humus to three parts top soil by volume. This material 


bh 


LANDSCAPING 212 


shall be thoroughly and uniformly mixed before placing in 
the planter boxes. After placing in the planter box, the 
material shall be watered until it is completely saturated. 
Sufficient backfill mixture shall be added and adequately 
wet so that after settlement has taken place, the material is 
approximately two (2) inches below the top of the box. 

(b) Planting Beds. The soil preparation shall not be 
initiated until after all grading has been completed and the 
irrigation system has been installed, tested, adjusted, and 
accepted by the Engineer. The ground surface within the 
area shall then be loosened and thoroughly pulverized to a 
depth of six (6) inches. When required, humus, commercial 
fertilizer, and other additives shall be incorporated at the 
rate specified in the contract documents, and shall be 
thoroughly and uniformly tilled into the soil to a depth of 
six (6) inches. The area shall then be brought to a plane in 
conformance to the elevations shown on the plans. The 
area to be planted shall then be consolidated with ap- 
proved cultipackers or rollers. 

(c) Seed Beds. The soil preparation shall be the same 
as specified for planting beds. 

(d) Planting Holes. Prior to drilling holes, the pro- 
posed location of the irrigation lines shall be designated by 
means of stakes or other approved markings. In the event 
of conflict between individual planting holes and irrigation 
lines, the planting holes in question shall be drilled prior 
to installing the irrigation lines. 

All holes shall be drilled with a power auger to the di- 
mensions specified in the contract documents unless other- 
wise approved by the Engineer. Holes shall be drilled at 
the location of each individual plant, the stake or marking 
being considered the center of the hole. The holes shall 
‘have vertical walls and horizontal bottoms. 

When required, humus, commercial fertilizer, and other 
additives shall be incorporated at the rates specified in the 
contract documents and shall be thoroughly and uniformly 
mixed with the material removed from the holes prior to 
backfilling. After backfilling the holes, the material shall be 
saturated with water to the full depth of the hole and until 
ponding appears in the basin. Sufficient backfill material 
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shall be placed so that after pianting and settlement has 
taken place, the basin will conform to the section as shown 
in the plans. 

(e) Planting Trenches. Trenches shall be excavated to 
the dimensions specified in the contract documents and 
shall be centered on the planting line as staked or other- 
wise marked. 

When required, humus, commercial fertilizer, and other 
additives shall be incorporated at the rates specified in the 
contract documents and shall be thoroughly and uniformly 
mixed with the material removed from the trenches prior 
to backfilling. After backfilling the trenches, the material 
shall be saturated with water to the full depth of the 
trench. Cross checks may be formed as necessary to permit 
ponding of water during the saturation period but must be 
removed prior to planting. Sufficient backfill material shall 
be placed so that after planting and settlement has taken 
place, the basin will conform to the section as shown in 
the plans. 


212.03.04 Planting. No planting shall be done in 
any area until the Contractor has received from the Engi- 
neer a written statement that the area concerned has been 
satisfactorily prepared as provided in subsection 212.03.- 
03, “Preparation of Planting Areas.” 

No more plants shall be distributed within the project 
area on any one day than can be planted and watered on 
that day. 

Any planting done in soil that is too wet or too dry or 
not properly conditioned as provided herein will not be 
accepted. No payment will be made for such planting and — 
any further planting work will be suspended until the Con- 
tractor has complied in every way with the specifications. 


(a) Plants (Group <A). Nursery stakes supporting 
shrubs in containers shall be removed and the plants prop- 
erly pruned as specified herein. 

Containers shall be cut, at least twice, from top to 
bottom and plants shall be removed from the containers 
in such a manner that the ball of earth surrounding the 
roots is not broken and they shall be planted and watered 
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as hereinafter specified immediately after removal from 
the containers. Containers shall not be cut prior to delivery 
of the plants to the planting areas. 

(b) Plants (Group B). Balled and burlapped material 
shall have all strings or cords cut, and the burlap shall be 
laid back from the top half of the ball. This shall be done 
only after the plant is placed in its final position and be- 
fore completion of the backfill. 

(c) Plants (Group C). As soon as each plant is re- 
moved from its container, it shall be planted in the 
prepared planting bed, in a hole previously prepared with 
a broad, blunt end trowel. The plant shall be carefully 
lifted with the trowel, inserted in the hole, and the earth 
shall be gently firmed around it to eliminate air pockets. 

Plants brought to the jobsite in plastic or clay pots 
shall be tapped loose from their containers in such a man- 
ner that the ball of earth surrounding the roots is not 
broken, and then immediately planted. Plants which are 
brought to the jobsite in peat pots may be planted in the 
pots, provided the peat fiber is thoroughly wet. Plants 
which are brought to the jobsite in other cellulose fiber 
pots shall have the pots carefully removed by tapping or 
peeling before planting. No plants brought to the jobsite in 
flats, pony pacs, or bare root will be accepted. 

Plants shall be watered as hereinafter specified imme- 
diately after planting. 

Roots of plants not in containers shall be kept moist and 
covered at all times and shall not be exposed to the air 
except while actually being placed in the ground. 

Plants shall be set in a plumb position in the backfill 
mixture material to such a depth that, after the soil has 
settled, the top of the plant ball will be level with the 
finished grade. 

Plants shall be planted in such a manner that the roots 
will not be restricted or distorted. Soil shall not be com- 
pacted around the roots or ball of the plant during or 
after planting operations. Any plants which have settled 
deeper than specified in the above paragraph shall be 
raised back to the required level, or replaced, at the option 
of the Contractor. 
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(d) Plants (Group D). The seed bed shall be in a 
moist friable condition when seeding is begun. Seeding 
shall be done as soon as soil conditions allow after the ini- 
tial watering of the amended soil. Seeding done in soil that 
is too wet or too dry, or in a condition not generally ac- 
cepted as satisfactory for lawn seeding will not be ac- 
cepted. No payment will be made for seeding when the soil 
condition is considered unsatisfactory and any further 
seeding work will be suspended until the Contractor has 
complied in every way with these provisions. 

Seed shall be sown from standard mechanical grass 
seeding equipment with adjustable gate, as appropriate 
to the area, and at the rate shown on the plans. After 
sowing, the seed shall be covered by light raking or drag- 
ging and seeded areas compacted by rolling. The Con- 
tractor shall exercise care to avoid leaving any footprints. 
or other depressions in the compacted seed bed. 

Humus mulch shall be evenly applied immediately after 
the seed bed has been compacted, with manure spreaders, 
mulch blowers or other approved equipment. Humus shall 
be spread at the rate of one (1) cubic yard per thousand 
(1,000) square feet. As soon as mulch is in place, the sur- 
face of the seed bed is to be dampened with a fine spray 
from a nozzle until the mulch is thoroughly moist. 

(ec) Plants (Group E). The seed bed shall be in a 
moist, friable condition when seeding is begun. Seeding 
shall be done as soon as soil conditions allow after the 
initial watering of the amended soil. Seeding done in soil 
that is too wet or too dry, or in a condition not generally 
accepted as satisfactory for lawn seeding will not be ac- 
cepted. No payment will be made for seeding when soil 
condition is considered unsatisfactory and any further 
seeding work will be suspended until the Contractor has 
complied in every way with these provisions. 

Seed shall be sown from standard mechanical grass 
seeding equipment with adjustable gate, as appropriate to 
the area, and at the rate shown on the plans. After sowing, 
the seed shall be covered by rolling. The Contractor shall 
exercise care to avoid leaving any footprints or other 
depressions in the compacted seed bed. 
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212.03.05 Staking and Guying. All staking and guy- 
ing shall be done concurrently with the planting operation. 


(a) Staking. Plants which are to be staked will be 
specified in the contract documents. 

The size, number of stakes, and the depth to be driven 
shall be as specified in the contract documents, or as 
approved by the Engineer. 

The stakes shall be placed against but not through the 
plant ball in the case of Plants (Groups A and B). 

(b) Tree Ties. The method of attaching the ties to 
stakes and trees shall provide firm connection, as shown 
in the plans, or as approved by the Engineer. It may, on 
occasion, as determined by the Engineer, be considered 
necessary to use number 10 gage galvanized wire encased 
in at least one-half (42) inch black rubber hose as tree 
ties, in which case all connections shall be twisted. 

(c) Guying. Plants which are to be guyed will be spec- 
ified in the contract documents. 

All guying shall be done as specified in the contract 
documents or as approved by the Engineer. 


212.03.06 Pruning. Pruning shall be done as deter- 
mined by the Engineer before plant materials are brought 
to the jobsite and planting areas. 

Pruning of evergreen coniferous plants will not be per- 
mitted except under the direction of the Engineer. 

Removal of dead leaves from ground cover plants shall 
be done before these plants are brought to the planting 
areas. 


212.03.07 Watering. If water is available from a new 
or existing State-owned irrigation system within the limits 
of the project, it may be obtained from such system free 
of charge. Where water is not available from such State- 
owned facility, the Contractor shall make his own arrange- 
ments for furnishing and applying water and he shall pay 
all costs involved. 

Valves at meters shall be kept closed at all times, except 
while the irrigation system is actually in use. 
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Precautions shall be taken during times when the irriga- 
tion system is on to prevent water from wetting vehicles, 
pedestrians, and pavement. Any erosion, slippage, or 
settlement of the soil caused by watering shall be repaired 
by the Contractor at his expense. 

Compliance with the provisions in this section shall not 
relieve the Contractor of his responsibility for his replace- 
ment of plants as provided hereinafter. 


(a) Plants (Groups A and B). All plants shall be wa- 
tered immediately after planting. Water shall be applied 
in a moderate stream until the backfill soil around and 
below the roots or ball, or earth around each plant, is 
thoroughly saturated. Where watering is done with a hose, 
a metal or plastic pressure reducing device approved by the 
Engineer shall be used. Under no circumstances shall the 
full force of the water from the open end of a hose be 
allowed to fall within the basin around any plant. 

After the first watering, water shall be applied to all 
plants as often and in sufficient amount as conditions may 
require to keep the soil wet above, around, and below 
the root systems of the plants during the life of the con- 
tract. After the installed irrigation system has been ac- 
cepted, it may be used to water the planted area. 

Any additional watering measures required to initially 
saturate the backfill, water the plants immediately after 
planting, or to maintain the plants in a satisfactory growing 
condition shall be anticipated and furnished by the Con- 
tractor at his expense. 

(b) Plants (Group C). As soon as all the perennials in 
a given area have been planted, water shall be applied to 
that area in a fine mist from an atomizing nozzle until 
the entire planting bed is saturated. This initial watering 
shall not be done with the installed irrigation system. 

After the first watering, water shall be applied to the 
areas as often and in sufficient amount as conditions may 
require to keep the soil wet above, around, and below 
the root systems of the plants during the life of the con- 
tract. 

(c) Plants (Groups D and E). The seed beds shall be 
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kept in a moist but not soggy condition until after germina- 
tion. After germination, water shall be applied to the areas 
as often and in sufficient amount as conditions may require 
during the life of the contract. 

The installed turf irrigation system may be used to 
water those areas as long as care is taken to prevent ero- 
sion or other damage to the area. However, should the 
irrigation system prove to be unsatisfactory, other means 
of watering, as approved by the Engineer, shall be used 
until germination is complete and all grass has attained a 
height of one (1) inch. After a uniform stand of grass 
which has attained a height of one (1) inch has been 
achieved over the entire turf area, the installed turf irri- 
gation system may be used to keep the area moist. 


212.03.08 Replacements. (a) Plants (Groups A, B, 
and C). During the planting and plant establishment pe- 
riod of the project, all plants that show signs of failure to 
grow normally or which are so injured or damaged as to 
render them unsuitable for the purpose intended, as deter- 
mined by the Engineer, shall be removed and replaced in 
kind. The Engineer will inspect the work on the first or 
second working day of each week during the planting and 
plant establishment periods, and will mark or otherwise 
indicate all plants to be replaced. The Contractor shall 
complete replacement of such plants as soon as possible, 
but in no case shall the Contractor take more than two (2) 
weeks to complete the replacement. 

Plants required to replace plants shall be furnished and 
planted by the Contractor at his expense. 

(b) Plants (Groups D and E). The Engineer will in- 
spect the turf at the time of the second cutting and the 
meadow area when the grass has reached a height of 
approximately two (2) inches and will designate any areas 
which need reseeding. Seed used for reseeding shall be the 
same types and amounts as specified for the initial planting 
and shall be planted in accordance with the contract docu- 
ments or as directed by the Engineer. The cost of the 
seed and actual reseeding shall be borne by the Contractor. 


179 


212 LANDSCAPING 


212.03.09 Fertilizers and Additives. When fertilizers 
or additives are called for, they shall be applied at the 
rates and as specified in the contract documents or as 
approved by the Engineer. 


212.03.10 Protection of Existing Facilities. Any ex- 
isting buildings, equipment, piping, pipe covering, sprink- 
ling systems, sewers, sidewalks, landscaping, utilities, 
roadways, or any other improvement of facilities damaged 
due to the Contractor’s operations shall be repaired or 
replaced by the Contractor at his expense as directed by 
the Engineer. 


212.03.11 Plant Establishment Work. This work 
shall consist of watering and caring for all of the plants 
and planting areas, the replacement of plants, the weeding 
and general maintenance as specified in the contract docu- 
ments. 

The plant establishment period shall begin at such time 
as all planting has been accomplished and all other work 
has been completed and the project is in a neat and clean 
condition. 

The length of the plant establishment period shall be as 
specified in the contract documents. 

The Engineer will notify the Contractor in writing of the 
start of the plant establishment period and will furnish 
statements regarding days credited to the plant establish- 
ment period after said notification. 

The time required for plant establishment work shall 
be considered as included in the total time limit specified 
for the contract. Any day upon which no work is required, 
as determined by the Engineer, will be credited as one of 
the plant establishment days regardless of whether or not 
the Contractor performs plant establishment work. 

Any day when the Contractor fails to adequately water 
plants, replace unsuitable or damaged plants, do weed 
control, adjust or replace bracing and ties, or other work, 
as determined necessary by the Engineer, will not be cred- 
ited as one of the plant establishment days. No extension 
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of contract time will be granted beyond the final comple- 
tion date by reason of failing to perform plant establish- 
ment work on days when such work is necessary. 

Ali plants shall be kept watered as provided in “Water- 
ing’ in these standard specifications. 

Surplus earth, papers, trash, and debris, which accumu- 
late in the planted areas shall be removed and disposed 
of in accordance with the provisions in subsection 107.14, 
“Disposal of Material Outside the Highway Right of Way,” 
and the planted areas shall be so cared for as to present 
a neat and clean condition at all times. 

During the plant establishment period, trees and shrubs 
shall be pruned or headed back by the Contractor at his 
expense, when and as directed by the Engineer. 

In order to carry out the plant establishment work the 
Contractor shall furnish sufficient men and adequate equip- 
ment to perform the work during the plant establishment 
period. 


METHOD OF MEASUREMENT 


212.04.01 Measurement. The quantity of materials 
and work measured for payment will be materials and 
work complete and in place. The various items will be 
measured in the manner and by the unit as follows: 


(a) Site preparation will be measured by the acre. 

(b) Topsoil will be measured by the cubic yard in the 
hauling vehicle at the jobsite. 

(c) Preparing soil (plant boxes) will be measured by the 
square foot. 

(d) Preparing soil (plant bed) will be measured by the 
square foot. 

(e) Fertilizer will be measured by the pound determined 
by marked quantities and sack count, by the ton, by each 
stick or pellet, or by the gallon, all as designated in the 
proposal. 

(f) Humus will be measured by the cubic yard in the 
hauling vehicle at the jobsite or by the cubic yard deter- 
mined by marked quantities and sack count. 

(g) Mulch will be measured by the cubic yard in the 


181 


212 LANDSCAPING 


hauling vehicle at the jobsite or by the cubic yard deter- 
mined by marked quantities and sack count. 

(h) Hole preparation will be measured by the actual 
number of holes prepared. 

(i) Trench preparation will be measured by the linear 
foot and the depth and width of the trench will be desig- 
nated in the contract documents. 

(j) Tree rings will be measured by the number of rings 
used in the work. Each size will be considered separately 
and so designated in the proposal. 

(k) Mowing strips will be measured by the number of 
linear feet along the top of the strip. 

(1) Planter boxes will be measured by the number of 
boxes placed on the project that conform to the sizes spec- 
ified in the contract documents. 

(m) Header boards will be measured by the thousand 
foot board measure (Mfbm). 

(n) Plants in Groups A through C will be measured by 
the number of plants in each group. 

(o) Plants in Groups D and E inclusively will be meas- 
ured by the square foot in place, with each group consid- 
ered separately. 

(p) The unit of measure for Plant Establishment Work 
will be lump sum. 


All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


212.05.01 Payment. The accepted quantities for 
items of this section measured as provided in subsection 
212.04.01, “Measurement,” will be paid for at the con- 
tract unit price bid for the type, size, group, or whatever 
information is necessary for identification, and so identi- 
fied in the proposal. Such payment shall be full compensa- 
tion for all the labor, materials, and incidentals necessary 
to complete the work. 

Water will be considered subsidiary to the major items 
of work and no further compensation will be allowed 
therefor. 
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All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
STEEN Sr eens | se mS oS aercge 2 & ce ch 8 wt eee eee eee ea Acre 
Ey ees helen C sae hiaee abcd koa end ed eee ee tits sae cuore eae Cubic Yard 
Prepare. Soil (planteboxes)...0 Acs Oks. S228... Square Foot 
Preparing poil. (planting, bed )i2) se..22cre tha ci te Square Foot 
Fertilizer (type and class)...................... Pounds, Ton, Each, Gallons 
Pe UETET TER Me DACA Blots «tt ana lanasii heen kPa Be leans ie tae ie Are SPR Cubic Yard 
AVETITCUIMULY (he Sate tenet cone tre tet nce Set eet ee Cubic Yard 
PIDIGRETeDArAON eee Seach toes te arte eee Each 
pRPENCOEPTEDAL AION... acme tte Sree MERE soc dence aw anaenens Linear Foot 
LT PWS TEE Pa 9 1 0 eae oe aoe A en NRE nc er RR Linear Foot 
Piao NOSES ULV Der RIL eaten encccenye ects ca hoes tee Pecan Each 
Header ‘Boards ‘(type lumber, size)....0...22.22.00.-2002. ee Mfbm 
PiantsGroupseAs OC) 74h Set katt Be. sual te Fete Each 
Plants (Groups D-B)................ Da Meee apt tn VE eg Square Foot 
Plant Hstablisnment: Worke!..- oie ee Lump Sum 
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SECTION 213 


IRRIGATION SYSTEMS 
DESCRIPTION 


213.01.01 General. This work shall consist of fur- 
nishing all materials and labor required to install an irri- 
gation system in accordance with these specifications and 
the details shown on the plans. 


MATERIALS 


213.02.01 General. All materials and equipment in- 
corporated in the sprinkler system shall be new, undam- 
aged, of standard quality and shall be subject to testing as 
specified herein. The materials used shall be those pre- 
scribed for the several items which constitute the finished 
work and shall conform to the applicable requirements of 
Section 726, “Roadside Materials.” 


213.02.02 Pipe and Fittings. Pipe and pipe fittings 
shall conform to the requirements of subsection 726.03.09, 
“Pipe and Fittings.” 


213.02.03 Control Tubing. Tubing and fittings shall 
be capable of withstanding a three hundred (300) psi oper- 
ating pressure, and shall be of the size indicated on the 
plans. 


213.02.04 Automatic Controllers. When called for 
on the plans, the Contractor shall furnish and install on a 
concrete base, automatic controllers as herein specified. 
They shall be an electrically timed device for automatically 
opening and closing control valves for predetermined pe- 
riods of time and mounted so that all normal adjustments 
will be conveniently located for use by the operator. Con- 
trollers shall be enclosed in a weatherproof metal housing 
with hasp and lock or locking device. All locks or locking 
devices shall be master keyed and three (3) sets of keys 
provided. Operating features shall include the following: 
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(a) Each valve in the circuit shall be adjustable for 
setting to remain open for any desired period of time— 
from five (5) minutes or less to at least one (1) hour. 

(b) Controller adjustments shall be such that the open 
cycle may be halved, doubled or repeated not less than 
three times during the complete watering cycle. 

(c) Adjustments shall be provided whereby any number 
of days may be omitted and whereby any one or more 
positions on the controller can be skipped. When adjust- 
ments are made they shall continue automatically within a 
fourteen (14) day cycle until the operator desires to make 
new adjustments. 

(d) Controls shall allow any position to be operated 
manually both on or off whenever desired. 

(e) Controls shall provide for resetting the start of the 
irrigation cycle at any time and advancing from one posi- 
tion to another. 

(f) Controllers shall contain an “on-off” switch and fuse 
assembly. 

(g) Sprinkler connections shall be quick coupling valves 
with double slot, three-fourths (34) inch pipe opening and 
self-closing cap. Except for the cap, quick coupling valves 
shall be of all brass or bronze construction. 


213.02.05 Sprinkler Heads. Sprinkler heads shall be 
of the type, pattern and coverage shown on the plans. All 
heads shall be constructed of heavy duty bronze, brass, or 
stainless steel. When rotary type heads are specified on the 
plans they shall be turbine driven with hardened bronze 
cams with the speed of rotation adjustable. Sprinklers shall 
be interchangeable nozzles. Watering cores shall be preci- 
sion machines for accurate performance and shall be easily 
removed without removing the housing from the pipe. All 
turf heads shall be designed with turf flanges having two 
gripping holes or slots to facilitate removal of the head. 


213.02.06 Valve Protection Sleeves. All valves shall 
be equipped with a protective sleeve and cap as shown on 
the plans. Protective sleeves shall be plain concrete pipe of 
the size and length called for on the plans. 
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213.02.07 Gate Valves. Valves shall be of the same 
size as the pipes on which they are placed and shall have 
union or flange connections. Service rating (for nonshock 
_ cold water) shall be three hundred (300) psi. Valves shall 
| be of the double disk, taper seat type, with rising stem, 
_ union bonnet, and hand-wheel. Manufacturer’s name, type 
of valve, and size shall be cast on the valve. 


213.02.08 Control Valves. Manual section control 
valves shall be bronze angle valves, renewable disk type 
with rising stem and either screwed or union bonnet, fitted 
for key operation. Service rating shall not be less than one 
hundred fifty (150) psi nonshock cold water. 

Automatic remote control valves shall be brass or 
bronze, pattern as specified with flanged or screwed outlet. 
Screwed valves shall be provided with union connections 
or a short brass nipple with brass union. Valves shall be of 
a “normally closed” design and shall be opened and closed 
by water pressure in the control tubing as required by the 
automatic controller. Valves shall be designed to have a 
manual adjustment from fully closed to wide open. Once 
the manual adjustment is set, the valve shall operate auto- 
matically in the adjusted position. Water flow shall be 
completely stopped when the control valve is closed either 
manually or automatically. Automatic remote control 
valves and automatic controllers shall be of the same man- 
ufacture. 


213.02.09 Quick Coupler Valves. Base of the valve 
shall have standard female pipe threads. Design of the 
valve shall be such that it will open only upon inserting a 
coupler device, and will close as the coupler is removed 
from the valve. Leakage of water between the coupler and 
valve body when in operation will not be accepted. The 
valve body receiving the coupler shall be designed with 
double worm slots to allow smooth action in opening and 
closing of the valve with a minimum of effort. Slots shall 
be notched at the base to hold the coupler firmly in the 
open position. Couplers shall be of the same material as 
the valve body with stainless steel double guide lugs to fit 
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the worm slots. Couplers shall be of one piece construction 
with steel reinforced side handles attached. All couplers 
shall have standard male pipe threads at the top. Couplers 
shall be furnished with all quick coupler valves unless 
otherwise specified. 


213.02.10 Valve Boxes. Valve boxes shall be pre- 
cast Portland cement concrete boxes of the dimensions 
shown on the plans with a one piece concrete cover. 


213.02.11 Backflow Preventers. Backflow prevent- 
ers shall meet the requirements of the governing agency 
concerned. Each backflow preventer shall be equipped 
with a gate valve at each end of the backflow prevention 
unit. Three (3) inch and larger valves shall be flanged type, 
iron body, brass trimmed, wedge gate valves with non-ris- 
ing stem, and shall be capable of withstanding a cold water 
working pressure of two hundred (200) pounds per square 
inch. Two and one-half (212) inch and smaller valves shall 
be as specified above, except they shall be screwed type 
and shall be installed with a union between each valve and 
the backflow prevention unit. Backflow preventers and 
valves shall be the size shown on the plans. 

It will be the responsibility of the Contractor to deter- 
mine the requirements of the governing agency in regard 
to the type and detail of backflow prevention required. 

For purpose of payment the valves required to be in- 
stalled at each end of the backflow prevention unit and all 
fittings between such valves required for proper installation 
shall be considered as a part of the backflow preventer. 


213.02.12 Drain Valves. Drain valves shall be bronze 
or brass stop cocks with a service rating of one hundred 
twenty-five (125) psi. Design shall be flathead with checks. 
The Contractor shall furnish a suitable operating key. Each 
drain valve shall be placed in a drain pit which shall be 
constructed in accordance with the detail on the plans. 


213.02.13 Hose Bibs. Hose bibs shall be constructed 
of bronze or brass, angle type threaded to accommodate a 
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three-fourths (34) inch hose connection and shall be key 
operated. Design shall be such as to prevent operation by 
wrench or pliers. 


213.02.14 Vacuum Breakers. . When called for in the 
contract documents or as required by local ordinances, 
vacuum breakers meeting the following requirements shall 
be furnished and installed. All vacuum breaker installa- 
tions are subject to inspection by authorized county or 
municipal authorities. 

Atmospheric vacuum breakers shall have all bronze 
bodies and be of the same dimension as the pipe on which 
it is attached. Design shall permit free flow of water under 
pressure. When vacuum conditions exist it shall automa- 
tically close the check valve stopping all flow of water and 
admit air into the main line. Upon restoration of water 
pressure the air intake shall be shut off and the check valve 
re-opened without spillage. Unless otherwise specified, the 
vacuum breaker shall be installed on the discharge side of 
the control valve six (6) inches above the highest sprinkler 
head on the line. Vacuum breakers shall not be required on 
sprinkler lines when all sprinkler heads on the line are 
elevated to a minimum of six (6) inches above the finished 
grade, such as sprinkler lines irrigating shrub beds. Atmos- 
pheric vacuum breakers shall have a service rating of one 
hundred fifty (150) psi for non-shock cold water and shall 
be designed for operation up to temperatures one hundred 
forty (140) degrees Fahrenheit. 

Pressure type vacuum breakers shall be installed on the 
discharge side of the meter or service connection as shown 
on the plans. Vacuum breakers shall be of heavy duty con- 
struction with all bronze bodies, check valves, and test 
cocks. Pressure type vacuum breakers shall be designed to 
operate under continuous pressure permitting the free flow 
of water at all times. Air intake shall be spring loaded to 
insure positive opening upon release of pressure or vacuum 
created in the supply lines. Vacuum breakers shall be fur- 
nished with approved check valves, inlet and discharge 
shut-off valves and field testing cocks. Assembly for var- 
ious pipe sizes shall be according to local requirements or 
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as specified in the contract documents. Unless otherwise 
specified pressure type vacuum breakers shall have a serv- 
ice rating of three hundred (300) psi for non-shock cold 
water. 

All vacuum breaker installations shall meet local ordi- 
nances and plumbing requirements. 


CONSTRUCTION 


213.03.01 General. The Contractor shall not alter or 
change the location of pipes, valves, sprinklers, or other 
equipment as shown on the plans unless so authorized by 
the Engineer. All necessary arrangements for connecting 
to mains shall be made by the Contractor with the agency 
supplying the water, and such installations and equipment 
shall conform to the requirements set forth by the supply- 
ing agency. 


213.03.02 Excavation. Pipe trenches shall be no 
wider at any point than is necessary to lay the pipe or 
install equipment. The top six (6) inches of top soil, when 
such exists, shall be kept separate from subsoil and shall 
be replaced as the top layer when backfill is made. 
Trenches shall be excavated with vertical sides and pro- 
vided with bracing and shoring to be placed as designated 
by the Engineer. Trenches in rock or like material shall be 
excavated six (6) inches below the required depth and 
shall be backfilled to required depth with sand or other 
suitable material free from rock or stones. 


213.03.03 Excavation Adjacent to Trees. Care shall — 
be exercised by the Contractor when excavating trenches 
near existing trees. Where roots are two (2) inches and 
greater in diameter, except in the direct path of the pipe, 
the pipe trench shall be hand excavated and tunneled. 
When large roots are exposed they shall be wrapped with 
heavy burlap for protection and to prevent excessive dry- 
ing. Trenches dug by machines adjacent to trees having 
roots two (2) inches and less in diameter shall have the 
sides hand trimmed making a clean cut of the roots. All 
roots one-half (12) inch or greater in diameter that are 
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cut and trimmed shall be treated with an approved tree 
wound dressing. Trenches having exposed tree roots shall 
be backfilled within twenty-four (24) hours unless ade- 
quately protected by moist burlap or canvas. 


213.03.04 Piping. All live main lines shall be a mini- 
mum of twenty-four (24) inches below finished grade 
measured from the top of the pipe. Lateral or section lines 
shall be a minimum of twelve (12) inches below finished 
grade measured from the top of the pipe. Pipes shall be 
sloped to drain without sags. Unless otherwise specified, 
drain valves shall be placed only at the low point of all 
lateral or section lines.. All live mains located under 
existing pavement shall be placed in conduits jacked under 
pavement unless otherwise noted on the plans or approved 
by the Engineer. Conduits shall be no larger than necessary 
to conveniently accommodate the pipe and fittings. Where 
necessary, live mains ad control tubing may be placed in 
separate conduits laid adjacent and parallel. All jacking 
operations shall be performed in a manner approved by 
the Engineer and conduit run at a depth below the pave- 
ment as may be ordered. Where possible, mains and later- 
als or section piping shall be placed in the same trench. 


213.03.05 Jointing. All galvanized steel pipe shall 
have sound, clean cut standard pipe threads well fitted. All 
pipe shall be well reamed to the full diameter and burrs 
removed before assembly. Threaded joints shall be made 
up with the best quality pure lead paste, applied smoothly 
and evenly to the male thread only. All screwed joints 
shall be made tight with tongs and wrenches without the 
use of handle extensions. Any joints that leak shall be 
cleaned and remade with new material. Caulking or thread 
cement to make joints tight will not be permitted. 


213.03.06 Control Tubing. Copper control tubing 
shall be joined with brass or bronze screwed compression 
type fittings. Ends of tubing to be joined shall be uniformly 
cut, burred, and flanged. Directional changes requiring less 
than a three (3) inch radius shall be made with ninety (90) 
degree ell fittings. 
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213.03.07 Installation. Conduit shall be installed not 
less than one and one-half (112) feet below the curb 
grade in sidewalk areas and not less than three and one- 
half (312) feet below the finished grade in all other areas. 
Conduit shall be installed under existing pavement by 
approved jacking or drilling methods. Pavement shall not 
be disturbed without the approval of the Engineer, and 
then only in the event obstructions are encountered. When 
permitted by the Engineer, small test holes may be cut in 
the pavement to locate obstructions. Jacking or drilling 
pits shall be kept at least two (2) feet from pavement edge 
wherever possible. Excessive use of water that will soften 
subgrade or undermine the pavement will not be permitted. 

Where conduit is installed in an open trench, excavation 
and backfill shall conform to the provisions in Sections 
206, “Structure Excavation” and 207, “Backfill.” The 
conduit shall be laid in the trench to the lines and grades 
established by the Engineer. The bottom of the trench 
shall be graded and prepared to provide a firm and uni- 
form bearing throughout the entire length of the conduit. 
During backfilling operations, the conduit shall be rigidly 
supported so that no movement of or damage to the 
conduit or joints will result. 

After the conduit is installed, if shown on the plans or 
specified in the special provisions, galvanized steel pipe 
shall be placed therein. 

Bushings may be used only when it is necessary to 
reduce the pipe size between a supply line and a riser 
supplying water to a single terminal fitting such as a 
sprinkler, sprinkler connection, or garden valve. Unless 
otherwise provided, reducers shall be used whenever it is 
necessary to increase or reduce the size of galvanized steel 
supply lines. 

Where connection is made to existing supply lines, com- 
pression type fittings may be used. 

A backflow preventer shall be installed at each meter 
if called for on the plans. 

Galvanized steel pipe supply lines shall be placed at 


Po2 


IRRIGATION SYSTEMS 213 


sufficient depth to provide eight (8) inches of cover over 
the top of pipe, or as otherwise shown on the plans. 

Where supply lines or conduits are to be installed 
through existing paved areas, the subbase, base, and pav- 
ing removed shall be replaced with material of equal 
quality. 

All pipe shall be cut straight and true. After cutting, 
the ends shall be reamed out to the full inside diameter 
of the pipe. 

Male pipe threads shall be coated with a joint com- 
pound containing a minimum of seventy (70) percent of 
200-mesh lead in a hydrocarbon vehicle. 

Where sprinkler connections will be subject to damage 
by traffic, concrete valve protectors shall be placed at 
locations directed by the Engineer. 

Foreign material shall be prevented from entering the 
irrigation system during installation. Immediately prior to 
assembling, all pipes, valves, and fittings shall be cleaned. 
All unattached ends of pipe, fittings, and valves shall be 
plugged or capped pending attachment of additional pipe 
or fittings. All lines shall be thoroughly flushed out prior 
to attachment of terminal fittings. 

Before any portion of the pipeline is backfilled, water 
shall be turned into that portion of the line and maintained 
at full pressure for a period of not less than eight (8) 
consecutive hours after all air has been expelled from the 
line. Any leaks that develop in the portion of the system 
installed by the Contractor shall be repaired and all defec- 
tive materials shall be replaced by him. The pipe shall be 
plugged or capped where sprinklers are to be installed 
while making this test. The entire system shall then be 
checked for uniform and complete coverage after installing 
sprinklers. 

Where water lines and garden valves are to be installed 
in median areas, garden valves shall be placed at the low 
side of drop inlets and the high point of vertical curves. 

The average spacing of garden valves, sprinklers, and 
sprinkler connections shall be based on a module of 
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twenty-one (21) feet (42’, 63’, 84’, etc.), unless otherwise 
noted on the plans. 

Garden valves and sprinkler connections shall be in- 
stalled three (3) feet from curbs, dikes, sidewalks, ‘and 
paved shoulders unless otherwise shown on the plans. 

Nozzle lines shown on the plans immediately adjacent 
to a fence or guard railing shall be installed on the fence 
or guard railing, and those immediately adjacent to a 
curb or shoulder shall be installed three (3) feet from the 
curb or paved shoulder unless otherwise noted on the plans. 

All nozzle lines, except those installed on a fence or 
guard railing, shall be installed on three-fourths (34) inch 
pipe anchor posts unless otherwise shown on the plans. 

Sprinkler connections shall be installed on swing joints 
as detailed on the plans. 


213.03.08 Control Tubing Installation. Control tub- 
ing shall be placed with the main supply line. Tubing 
shall be bundled together by four wraps of friction tape at 
six (6) foot intervals. Location of the bundle of control 
tubing shall be to one side of the pipe, and a minimum of 
two (2) inches from any galvanized pipe. 


213.03.09 Flushing and Testing. All main supply 
lines shall be flushed completely of foreign particles before 
placing section control valves, quick-coupler valves and 
hose bibs. After flushing and when valves are in place, all 
main supply lines shall be tested at one hundred fifty (150) 
psi with valves closed. Pressure shall be maintained for a 
period of eight (8) consecutive hours. All joints showing 
leaks shall be cleaned, remade, and tested. 

After installation of section lines, the piping shall be 
completely flushed of foreign particles before attaching 
sprinkler heads and drain valves. After flushing, section 
lines shall be tested with risers capped and drain valves 
closed. The test shall be made at maximum operating pres- 
sure for a period of one (1) hour. Any pipe, fittings or 
joints showing leaks will not be accepted. All joints show- 
ing leaks shall be cleaned, remade and tested. Control 
tubing shall be tested in the manner specified hereinbefore 
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for the main supply lines. Tubing shall be flushed for 
five (5) minutes before connection with the control valves. 

Automatic controllers shall be tested by actual opera- 
tion for a period of two (2) weeks under normal operating 
conditions. Should adjustments be required, the Contractor 
shall do so according to manufacturer’s direction and test 
until operation is satisfactory. 


213.03.10 Adjusting System. Before final inspection 
the Contractor shall adjust and balance all sprinklers to 
provide adequate and uniform coverage. Spray patterns 
shall be balanced by adjusting individual sprinkler heads 
with the adjustment screws or replacing nozzles to produce 
a uniform pattern. Unless otherwise specified, sprinkler 
spray patterns will not be permitted on pavement, walks, 
or structures. 


213.03.11 Backfill. Backfill shall not be started until 
all piping has been inspected, tested, and approved by the 
Engineer, after which, backfilling shall be completed as 
soon as possible. Upon completion of all piping in the 
same trench, backfill shall be completed as specified. 
Trenches containing control tubing shall have a three (3) 
inch sand or sandy loam cushion free from rocks or stones 
larger than three-eighths (%) inch in diameter placed 
over all control tubing. Backfill from the bottom of the 
trench to approximately six (6) inches above the pipe shall 
be by continuous tamping in such a manner that will not 
damage pipe or control tubing and shall proceed evenly 
on both sides of the pipe. The remainder of the backfill 
shall be thoroughly tamped, except that heavy equipment 
shall not be used within eighteen (18) inches of any pipe. 
All backfill material shall be free of rocks, roots, or 
other objectional material. The top six (6) inches of the 
backfill shall be of top soil material or the first six (6) 
inches of material removed in the excavation. 


METHOD OF MEASUREMENT 


213.04.01 Measurement. The materials to be meas- 
ured for payment under these specifications will be listed 
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in the contract items by size, class, type, gage, or what- 
ever information is necessary for identification. 

The quantity of pipe and tubing to be measured for 
payment will be the actual number of linear feet of the 
type specified complete and in place. Pipe bends, wyes, 
tees, and other branches will be measured along center 
lines to the point of intersection. 

The quantity of sprinklers, couplers, heads, valves, 
vacuum breakers, hose bibs, concrete valve boxes, valve 
assemblies, riser assemblies, and faucets will be measured 
per each of the type and size specified complete and in 
place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


213.05.01 Payment. The accepted quantities of pipe 
and tubing measured as specified in subsection 213.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per linear foot for the types and sizes specified. 

The accepted quantity of all other attachments measured 
as specified in subsection 213.04.01, “Measurement,” will 
be paid for at the contract unit price bid per each for 
the types and sizes specified. 

The above payment will be full compensation for fur- 
nishing all the material and labor necessary to install the 
system. Such payment shall include excavation, backfill, 
restoring sidewalk, curb, gutter, pavement, and appurte- 
nances damaged or destroyed by construction and making 
all required tests. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


} Pay Item Pay Unit 
(Size )el Cy De) ¢PIpC lies) a7) Mea. pte t lc ah agent Seen eee Linear Foot 
(Size) (type) (Nndame.OL aliaChiMent)= soe Each 
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SECTION 301 


SELECTED MATERIAL BASE OR SURFACE 
DESCRIPTION 


301.01.01 General. This work shall consist of exca- 
vating and placing selected granular materials in one or 
more courses for base or surface in accordance with 
these specifications and in reasonably close conformity 
with the lines, grades, thicknesses, and typical cross sec- 
tions shown on the plans or established by the Engineer. 


MATERIALS 


301.02.01 General. Material shall be as set forth in 
the special provisions. 


CONSTRUCTION 


301.03.01 Subgrade Preparation. The surface of the 
subgrade upon which the selected material is to be placed 
shall conform to the established lines and grade, shall be 
reasonably smooth and uniform and shall be compacted 
to the required density. 


301.03.02 Placing. In producing, handling, and 
placing selected materials, care shall be taken to prevent 
segregation of the fine particles from the coarse. When the 
required compacted thickness is more than six (6) inches 
the material shall be placed in layers, none of which 
shall exceed six (6) inches in depth after compaction, ex- 
cept as provided in subsection 301.03.04, “Compaction.” 

After the material has been uniformly deposited, it shall 
be thoroughly blademixed to the full depth of the layer by 
alternately blading the entire layer to the center and back 
to the edges of the roadbed. It shall then be spread and 
finished to the required cross section. At the option of the 
Contractor, selected material may be spread with equip- 
ment meeting the requirements of subsection 303.03.03, 
“Spreading and Finishing.” 

Binder material, if required, shall be incorporated either 
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in the surfacing aggregate at the plant when the aggregate 
is produced, or shall be incorporated uniformly on the 
roadbed in amounts designated by the Engineer. 


301.03.03 Watering. Water shall be applied prior to 
and during all blading operations, to moisten the material 
sufficiently to prevent segregation of the fine and coarse 
particles. Water shall also be applied during the compac- 
tion and maintenance stages in sufficient amounts to attain 
compaction and prevent raveling. 


301.03.04 Compaction. Compaction shall immedi- 
ately follow the spreading operation. Where the required 
thickness is six (6) inches or less, the base course may 
be spread and compacted in one layer. However, if vibra- 
tory compaction equipment approved by the Engineer is 
used, and the requirement for density is complied with, 
the compacted thickness of any one layer may be increased 
to eight (8) inches. Aggregate bases, placed on road 
approaches and connections, street intersection areas, 
median strip areas, shoulder areas, and at locations which 
are inaccessible to the spreading equipment, may be 
spread in one or more layers by any means to obtain the 
specified results. Each layer of material shall be compacted 
to ninety-five (95) percent relative maximum density as 
determined by Test Method No. Nev. T101 or T102. Test 
method to be determined by the Engineer. 

it is to be expected that a loss of density in the upper 
portions of the material may occur due to the elements, or 
for a lapse in time, or for other reasons. Recompaction to 
the specified density will be required prior to placement of 
any subsequent course and no additional compensation 
will be allowed for such recompaction. 


METHOD OF MEASUREMENT 


301.04.01 Measurement. The quantity of selected 
material base or surface to be measured for payment will 
be the number of cubic yards or tons complete and in 
place. 

All measurements will be made in accordance with 
subsection 109.01, “(Measurement of Quantities.” 
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BASIS OF PAYMENT 


301.05.01 Payment. The accepted quantity of se- 
lected material base or surfacing, measured as provided 
above, will be paid for at the contract unit price bid per 
cubic yard or ton for Selected Material Base or Surface, 
which price shall be full compensation for stripping the 
pit, crushing, screening, loading, hauling, placing, com- 
pacting, and maintaining the base or surface as shown on 
the plans and as directed by the Engineer. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Partial payments may be made in accordance with sub- 
section 109.06, “Partial Payments.” 

Watering will be paid for in accordance with Section 
210, “Watering.” 

Payment will be made under: 


Pay Item Pay Unit 
Selocicd Maierial Base Cubic Yard or Ton 
Selected Material Surface..........................-.-...... Cubic Yard or Ton 
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SECTION 302 


AGGREGATE BASE COURSES 
DESCRIPTION 


302.01.61 General. This work shall consist of fur- 
nishing, placing, and compacting aggregate base courses 
constructed in accordance with the requirements herein- 
after set forth and in reasonably close conformity with the 
lines, grades, thicknesses, and cross sections shown on the 
plans or established by the Engineer. 


MATERIALS 


302.02.01 General. All materials shall conform to 
the requirements as set forth in the following subsections: 


Type 1 Class B Aggregate Base........................ Subsection 704.03.03 
Type 2 Class B Aggregate Base... 2.2... Subsection 704.03.05 
Type 3 Class B Aggregate Base........................ Subsection 704.03.07 
Type 1 Class A Aggregate Base......:....:............ Subsection 704.03.02 
Type 2 Class A Aggregate Base........................ Subsection 704.03 .04 
Type 3 Class A Aggregate Base........................ Subsection 704.03.06 


Acceptance sampling will conform to the test require- 
ments as set forth in the above mentioned subsections and 
in subsection 106.04, “Samples and Tests.” 


CONSTRUCTION 


302.03.01 Subgrade Preparation. Any ruts, holes, 
defects, or soft yielding places which occur in the subgrade 
or subbase for any cause whatsoever shall be corrected 
and compacted to required density and stability before an 
aggregate base course is placed thereon. The above-men- 
tioned repairs are to be made at the expense of the Con- 
tractor, except as provided for in subsection 203.03.02, 
“Unsuitable Material.” 


302.03.02 Spreading Class A Aggregates. The ag- 
gregate shall be spread in one operation with a self-pro- 
pelled spreader ready for compaction without further 
shaping except for trimming to correct minor deficiencies 
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as hereinafter specified. The spreader shall be provided 
with a screed that strikes off and distributes the material 
to the required width and to the surface tolerances here- 
inafter set forth. The screed shall be adjustable to the 
required cross section. Screed action includes any cutting, 
oscillating, or other practical motion that produces a fin- 
ished surface texture of uniform appearance. The spreader 
shall be self propelled and capable of spreading not less 
than twelve (12) feet in width. Equipment not propelled 
by the unloading vehicle will be considered self propelled. 
In narrow trench widenings, aggregate base course may 
be placed with self-propelled trench widening spreaders. 
If the spreader leaves ridges, indentations, or other objec- 
tionable marks that cannot be prevented by adjustments 
or eliminated by rolling, its use shall be discontinued. 

Aggregate bases, placed on road approaches and con- 
nections, street intersection areas, median strip areas, 
shoulder areas, and at locations which are inaccessible to 
the spreading equipment, may be spread in one or more 
layers by any means to obtain the specified results. 

The use of motor graders will not be permitted during 
depositing, spreading, and compacting operations, except 
as follows: 

(a) Motor graders may be used to correct unavoidable 
segregation at edges and to trim the surface of the aggre- 
gate base after compaction in order to finish the base 
within the tolerances specified. 

(b) When the area of the base is small or irregular, and 
it is impractical to use self-propelled spreading equip- 
ment, the base material may be spread by motor grader or 
other approved methods. 


302.03.03 Spreading Class B Aggregates. The aggre- 
gate shall be uniformly deposited on the approved sub- 
grade by means of the hauling vehicle with or without 
spreading devices. Aggregate will be distributed over the 
surface to the depth specified on the plans or established 
by the Engineer. 

After base course material has been deposited, it shall 
be thoroughly blademixed to full depth of the layer by 
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alternately blading the entire layer to the center and back 
to the edges of the road. It shall then be spread and 
finished to the required cross section by means of a self- 
propelled pneumatic-tired motor grader. 

At the option of the Contractor, the aggregate may be 
spread with a self-proplled spreader with the aggregate 
ready for compaction without further shaping. If this 
option is exercised, however, the operation shall become 
subject to the requirements of subsections 302.03.04, 
“Watering and Mixing Class A Aggregates” and 302.- 
03.02, “Spreading Class A Aggregates.” 


302.03.04 Watering and Mixing Class A Aggregates. 
The base course material and water shall be mixed in a 
mixer approved by the Engineer. Water shall be added 
during the mixing operation by means of spray bars in the 
amount necessary to provide the optimum moisture con- 
tent for compacting. Attention is directed to subsection 
210.03.01, “Equipment.” After mixing to the extent that 
the product has a uniform homogeneous appearance, the 
base material shall be transported to the job while it con- 
tains the proper moisture content and shall be placed on 
the roadbed by means of an approved self-propelled aggre- 
gate spreader as provided for in subsection 302.03.02, 
“Spreading Class A Aggregates.” If the material has dried 
appreciably prior to final compacting, additional water 
shall be added by means of a pressurized water truck to 
assist in compaction and to prevent raveling. 


302.03.05 Watering Class B Aggregates. Water shall 
be applied prior to and during all blading and processing 
operations to moisten the material sufficiently to prevent 
segregation of the fine and coarse particles. Water shall 
be applied during the compaction and maintenance stages 
in sufficient amounts to assist in compaction and prevent 
raveling. Reference is made to Section 210, “Watering.” 


302.03.06 Compaction. Compaction shall immedi- 


ately follow the spreading operation. Where the required 
thickness is six (6) inches or less, the base course may 
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be spread and compacted in one layer. However, if vibra- 
tory compaction equipment of a type approved by the 
Engineer is used, and the requirement for density is com- 
plied with, the compacted thickness of any one layer may 
be increased to eight (8) inches. Aggregate bases, placed 
on road approaches and connections, street intersection 
areas, median strip areas, shoulder areas, and at locations 
which are inaccessible to the spreading equipment, may be 
spread in one or more layers by any means to obtain the 
specified results. Each layer of material shall be compacted 
to ninety-five (95) percent relative maximum density as 
determined by Test Method No. Nev. T101 or T102. Test 
method to be determined by the Engineer. 

It is to be expected that a loss of density in the upper 
portions of the material may occur due to the elements, 
or for a lapse in time, or for other reasons. Recompaction 
to the specified density will be required prior to placement 
of any subsequent course and no additional compensation 
will be allowed for such recompaction. 


302.03.07 Tolerance for Type 2 Class A Aggregate. 
When a twelve (12) foot straightedge is laid in any direc- 
tion, the finished surface shall not deviate at any point 
more than 0.04 foot from the bottom thereof. 


METHOD OF MEASUREMENT 


302.04.01 Measurement. The quantity of aggregate 
base to be measured for payment will be the number of 
cubic yards or tons complete and in place. 

The weight of material will be determined by deducting 
from the weight of material delivered to the work, the 
weight of water in excess of optimum plus one percentage 
point. Optimum moisture will be determined by Test 
Method No. Nev. T101 or T102 as determined by the 
Engineer. Moisture content will be determined by Test 
Method No. Nev. T112. The weight of water thus de- 
ducted will not be measured for payment. 

All water applied after the material has been weighed 
will be paid for in accordance with Section 210, “Water- 
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Due to possible variations in the specific gravity and 
voids of the aggregates, the tonnage used may vary from 
the proposal quantities and no adjustment in contract unit 
price will be made because of such variation. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


302.05.01 Payment. ‘The accepted quantity of aggre- 
gate base material, measured as provided in subsection 
302.04.01, “Measurement,” will be paid for at the con- 
tract unit price bid per cubic yard or ton, for the type and 
class specified, which price shall be full compensation for 
stripping the pit, crushing, screening, mixing, hauling, 
placing, compacting, and maintaining the base courses as 
shown on the plans and as directed by the Engineer. 

It is to be expected that deviations in thickness will 
occur in placing aggregate base courses. It shall be the 
inherent responsibility of the Contractor to bring the vari- 
ous base courses to the required grade line. Payment will 
be limited to the number of tons or cubic yards complete 
and in place and no additional payment will be made for 
any labor or equipment used in bringing the courses to 
grade. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Partial payments may be made in accordance with sub- 
section 109.06, “Partial Payments.” 

Watering will be paid for in accordance with Section 
210, “Watering.” 

Payment will be made under: 


Pay Item Pay Unit 
Type 1 Class B Aggregate Base (size).................. Cubic Yard or Ton 
Type 2 Class B Aggregate Base (size).................- Cubic Yard or Ton 
Type 3 Class B Aggregate Base (size).................. Cubic Yard or Ton 
Type 1 Class A Aggregate Base (size).................. Cubic Yard or Ton 
Type 2 Class A Aggregate Base (size).................. Cubic Yard or Ton 
Type 3 Class A Aggregate Base (size)....-..........-. Cubic Yard or Ton 
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SECTION 303 


PLANTMIX BITUMINOUS BASE 
DESCRIPTION 


303.01.01 General. This work shall consist of aggre- 
gate and bituminous material mixed in a central plant and 
spread and compacted on a prepared surface in accordance 
with these specifications and in reasonably close conform- 
ity with the lines, grades, thicknesses, and typical cross 
sections shown on the plans or established by the Engi- 
neer. 

_ The requirements of Section 401, “Plantmix Bituminous 
Pavements—General” shall be applicable to this work, 
except as hereinafter specified. 


MATERIALS 


303.02.01 General. The materials shall conform to 
the requirements as specified in subsections 401.02.01 
through 401.02.04, inclusive, of Section 401, “Plantmix 
Bituminous Pavements—General.” 


CONSTRUCTION 


303.03.01 General. The construction requirements 
shall conform to the requirements as specified in subsec- 
tions 401.03.01 through 401.03.13, inclusive, of Section 
401, “Plantmix Bituminous Pavements—General,” with 
the following exceptions: 


303.03.02 Rollers. There shall be operating with 
each paver, three rollers meeting the requirements of (a), 
(b), and (c) of subsection 401.03.04, “Rollers,” except as 
hereinafter noted. 

When two pavers are paving in echelon within four 
hundred (400) feet of each other and each paver is plac- 
ing not more than one hundred fifty (150) tons of bitumi- 
nous mixture per hour, then three rollers meeting the 
requirements of (a), (b), and (c) of subsection 401.03.04, 
“Rollers” may be used with both pavers. 
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303.03.03 Spreading and Finishing. Unless other- 
wise specified, bituminous plantmix base shall not be 
placed in courses exceeding four (4) inches in compacted 
thickness. When more than one course is placed, the 
courses shall be of approximately equal thickness. 


303.03.04 Surface Tolerances. The completed sur- 
facing shall be thoroughly compacted, smooth and free 
from ruts, humps, depressions, or irregularities. When a 
straightedge twelve (12) feet long is laid on the finished 
surface and parallel with the centerline of the highway, 
the surface shall not vary more than 0.02 foot from 
the lower edge of the straightedge. The transverse slope 
of the finished surface shall be uniform to a degree such 
that no depressions greater than 0.02 foot are present 
when tested with a straightedge twelve (12) feet long laid 
in a direction transverse to the centerline and extending 
from edge to edge of a twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks 
left in the surface of the bituminous mixture by blading 
or other equipment shall be eliminated by rolling or other 
means. The use of any equipment that leaves ridges, in- 
dentations, or other objectionable marks in the bituminous 
mixture shall be discontinued and other acceptable equip- 
ment shall be furnished by the Contractor. 


METHOD OF MEASUREMENT 


303.04.01 Measurement. Plantmix bituminous base 
will be measured as specified in subsection 401.04.01, 
‘““Measurement.” 


BASIS OF PAYMENT 


303.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 303.04.01, 
“Measurement” will be paid for at the contract unit price 
bid per ton for plantmix bituminous base aggregate, per 
ton for mineral filler (type) and per ton for bituminous 
material (Asphalt Cement or Liquid Asphalt). 

The above prices shall be full compensation for furnish- 
ing all the material, mixing, loading, hauling, placing, 


208 


PLANTMIX BITUMINOUS BASE 303 


compacting, and incidentals necessary for doing all the 
work involved in constructing plantmix bituminous base. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Partial payments for plantmix bituminous base aggre- 
gate may be made as set forth under subsection 109.06, 
“Partial Payments.” 

Payment will be made under: 


Pay Item Pay Unit 
Plantmixy Bituminous Base A geregates. 2). A See Ton 
Ninerainb lerety pe) Meee... to yee ees. horace) efiyes Ton 
AsonaltGements(prade) 4.15: ve ceete oe ok Seer See: Fem le Ton 
MAU SD ALOT AUC) eer Ae ee Ton 
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SECTION 304 


PORTLAND CEMENT TREATED BASE 
DESCRIPTION 


304.01.01 General. This work shall consist of con- 
structing one or more courses of a mixture of aggregate 
and Portland cement on a prepared surface in accordance 
with these specifications in reasonably close conformity 
with the lines, grades, thicknesses, and typical cross sec- 
tions shown on the plans or established by the Engineer. 

The method to be used, either plantmix or roadmix, 
shall be designated in the contract documents. 


MATERIALS 


304.02.01 General. All material shall conform to 
the requirements specified in the following sections: 


Portland Gementye-.e2 oct. let. botiaks. cieleg i. Section 701 
VATE cere eer ee eR ee eo cea ae ete Section 722 
Aggregate for Portland Cement 
rented? Baselines st. hve) tek Syd h Subsection 704.03.08 
TaidgmdvAsphaltimpeoy. 96) 52h) 2 Bie Subsection 703.03.03 
Hmulsified Asphaltz. .<:..22...c.24.. ied -ascislie Subsection 703.03.04 
CONSTRUCTION 


304.03.01 Proportioning. Portland cement shall be 
applied to the mineral aggregate at not less than two (2) 
percent nor more than four and one-half (412) percent of 
the weight of the dry mineral aggregate. Any allowable 
variations hereinafter set forth are to be inclusive of the 
above stated percentages. The exact rate of application of 
cement shall be as determined by the Engineer. Immedi- 
ate control of the cement content shall be accomplished 
by testing the fresh, moist cement aggregate mixture, by 
Test Method No. Nev. T518. 


304.03.02 Mixing—Roadmix Method. (a) Depositing 
Untreated Aggregate. Untreated aggregate shall be de- 
posited on the prepared area by means of spreader 
boxes equipped with a readily adjustable strike-off device 
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resulting in a uniform windrow or a uniform spread, to 
provide the required width and surface tolerance specified 
in subsection 304.03.06, “Finished Surface.” Aggregate to 
be treated shall not be mixed with roadbed material that 
is not to be treated. 

(b) Mixing. Cement treated base may be mixed either 
on the roadbed or at a location off the roadbed by the 
roadmixed method, or the plantmixed method as the Con- 
tractor may elect. 

If the Contractor elects to use the plantmixed method, 
all the requirements in subsection 304.03.03, “Mixing— 
Plantmix Method,” will apply, except the following: 


1. The separation of aggregates into two sizes and 
storing in separate stockpiles as provided in subsection 
304.03.03, “Mixing—Plantmix Method,” will not be re- 
quired. 

2. The 0.4 of a percentage point variation in the 
cement content as provided in subsection 304.03.03, 
“Mixing—Plantmix Method,” will be increased to 0.6 of a 
percentage point as specified in this subsection. 


If the Contractor elects to use the roadmixed method, 
the roadmixing machine shall be of the pugmill or auger 
type. The machine shall be designed to pick up the mate- 
rial to be mixed from a windrow or blanket and shall be 
equipped with a bottom shell or pan so that during at 
least fifty (50) percent of the mixing cycle all the material 
is picked up and mixed while separated from the mixing 
table. 

Cement to be mixed with aggregate may be furnished in 
sacks or in bulk. If sacked cement is used, the sacks shall 
be distributed on the aggregate at the required intervals 
and then be emptied by hand methods following which the 
cement from each sack shall be distributed in a layer of 
uniform thickness. If the cement is furnished in bulk, it 
shall be spread by mechanical equipment. Each load in the 
spreading equipment shall be calibrated so the average 
rate of spread can be determined by the Engineer. The 
rate of cement spread per linear foot of windrow or blanket 
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shall not vary more than ten (10) percent from the desig- 
nated rate. The tops of windrowed aggregate shall be 
flattened or slightly trenched to receive the cement. The 
distance which cement may be spread upon the aggregate 
ahead of the roadmixing operations will be determined by 
the Engineer. 

The roadmixing machine shall have provisions for in- 
troducing water at the time of mixing, through a metering 
device or by other approved methods. The water shall be 
applied by means of controls that will supply the correct 
quantity of water to produce a completed mixture with a 
uniform moisture content. Leakage of water from equip- 
ment will not be permitted. Care shall be exercised to 
avoid the addition of any excessive water. The quantity of 
water added to the mixture will be determined by the 
Engineer. 

Where the material is to be spread and compacted in 
two or more layers, material for each layer shall be 
mixed separately. 

The resulting mixture shall be uniform and more than 
one pass of the mixer through the material may be re- 
quired. If equipment is used that requires more than one 
pass of the mixer, at least one pass shall be made before 
any water is added to the material. 

The cement content of samples taken from time to time 
from the product of the roadmixing machine, or from 
mixtures spread on the roadbed shall not have a variation 
above or below the cement content designated by the 
Engineer or more than 0.6 of a percentage point based 
on the weight of the aggregate as determined by Test 
Method No. Nev. T518. 

The lengths of treated sections shall be regulated to 
permit completion within the time requirements provided 
in subsection 304.03.07, “Time Requirements.” 

Should the Contractor elect to perform roadmixing 
operations off the roadbed, the provisions specified in this 
subsection for mixing on the roadbed shall apply. 


304.03.03  Mixing—Plantmix Method. (a) General. 
Cement treated base shall be mixed at a central mixing 
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plant by either batch mixing using revolving blade or 
rotary drum mixers or continuous mixing at the option of 
the Contractor. The aggregate and cement may be pro- 
portioned either by weight or volume. Aggregate for ce- 
ment treated base shall be separated into two sizes and 
each size shall be stockpiled separately. One stockpile 
shall contain aggregate retained on a No. 4 sieve of which 
not more than twenty (20) percent shall be finer than a 
No. 4 sieve. The other stockpile shall contain aggregate 
of which at least eighty (80) percent is finer than the No. 
4 sieve. If aggregates are separated into more than two 
sizes, any combination of sizes approved by the Engineer 
that will meet the grading and other test requirements will 
be acceptable. 

In all plants, the water shall be proportioned by weight 
or volume and there shall be means by which the Engineer 
may readily verify the amount of water per batch or 
the rate of flow for continuous mixing. The time of the 
addition of water or the points at which it is introduced 
into the mixer, shall be determined by the Engineer. The 
quantity of water added to the mixture will be determined 
by the Engineer. 

In all plants, cement shall be added in such a manner 
that it is uniformly distributed throughout the aggregates 
during the mixing operation. 

The charge in a batch mixer, or the rate of feed to a 
continuous mixer, shall not exceed that which will permit 
complete mixing of all of the material. Dead areas in the 
mixer, in which the material does not move or is not 
sufficiently agitated, shall be corrected by either a reduc- 
tion in the volume of material or by other adjustment. 

In all plants, the proportioning of materials designated 
by the Engineer shall be within the following tolerances: 


Aggregate weights or rate of feed... eee +. 5.0% 
Cement content of the complete dry mixture....................... ~ 0.4% 
Moisture content of the completed mixture....................... + 1.0% 


The Contractor shall furnish weighing equipment as 
specified in subsection 109.01, “Measurement of Quanti- 
ties.” 
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(b) Batch Mixing. In batch type mixers the mixer shall 
be equipped with a timing device which will indicate by 
a definite audible or visual signal the expiration of the 
mixing period. The device shall be accurate to within two 
(2) seconds. The plant shall be equipped with a suitable 
automatic device for counting the number of batches. 

Mixing shall continue until a homogeneous mixture of 
uniformly distributed and properly coated aggregates of 
unchanging appearance is produced. 

_ Cement for each batch shall be weighed on scales sepa- 
rate and distinct from the aggregate batching scales. 

If volumetric proportioning is used, means shall be 
provided for accurately calibrating the amount of material 
in each measuring bin. 

(c) Continuous Mixing. If the continuous type mixer 
is used, the correct proportion of each aggregate size intro- 
duced into the mixer shall be drawn from the storage 
facility by an approved type of feeder, which will continu- 
ously supply the correct amount of aggregate in proportion 
to the cement, and so arranged that the proportion of 
each aggregate size can be separately adjusted. The 
plant shall be equipped with metering devices of an 
approved type that will introduce the cement and water 
into the mixer in specified proportions. The metering de- 
vices and feeder shall be interlocked and so synchronized 
as to maintain a constant rate of cement and water to the 
aggregate. When storage bins are used, they shall be 
equipped with overflow chutes for each compartment. A 
positive signal system shall be provided that will auto- 
matically close down the plant when the level of material 
in any bin approaches the strike-off capacity of the feed 
gate. The plant shall not be permitted to operate unless 
the signal system is in good working condition. The feeder 
for the aggregate shall be mechanically or electrically 
driven. Aggregate feeders that are mechanically driven 
shall be directly connected with the drive on the cement 
feeder. The plant shall be equipped with facilities satisfac- 
tory to the Engineer for calibrating gate openings and 
metering devices by weighing check samples. Aggregate 
feeders that are electrically driven shall be actuated from 
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the same circuit that serves the motor driving the cement 
feeder. 

Mixing shall continue until a homogeneous mixture of 
uniformly distributed and properly coated aggregates of 
unchanging appearance is produced. 

The cement feeder shall be equipped with a device by 
which the rate of cement feed can be determined while 
the plant is in full operation. 


304.03.04 Spreading. (a) General. The area to be 
covered with cement treated base shall be prepared and 
compacted to the grade and cross section for the bottom 
surface of the cement treated base. Any material cut away 
in trimming for such grade and cross section shall be 
disposed in a manner satisfactory to the Engineer. 

Materials mixed at a location off the roadbed shall be 
protected against moisture loss while being transported 
to the spreading site, with a method approved by the 
Engineer, and shall be spread without segregation. Im- 
mediately prior to spreading, the area to be covered shall 
be moistened and kept moist, but not excessively wet. 

Where the required thickness is six (6) inches or less, 
the mixture may be spread and compacted in one layer. 
Where the required thickness is more than six (6) inches, 
the mixture shall be spread and compacted in two or more 
layers of approximately equal thickness and the maximum 
compacted thickness of any one layer shall not exceed 
six (6) inches. Work on each layer shall be performed in 
a similar manner and the surface of the compacted mate- 
rial shall be kept moist or prevented from drying by 
some method approved by the Engineer until covered 
with the next layer. 

Cement treated base to be placed in inaccessible areas 
may be spread by approved methods in one course. After 
spreading, the material shall be thoroughly compacted to 
the required lines, grades, and cross section by means 
of pneumatic tampers or with other compacting equip- 
ment which consistently obtains equal or better com- 
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paction than that provided in subsection 304.03.05, 
“Compaction.” 

(b) Plantmix Method. The mixture shall be deposited 
on the roadbed at a uniform quantity per linear foot, which 
quantity will provide the required compacted thickness 
without resorting to spotting, picking up, or otherwise 
shifting the mixture. 

The mixture shall be spread in one operation with a 
self-propelled mechanical spreader ready for compaction 
without further shaping. Segregation shall be avoided and 
the base shall be free from pockets of coarse or fine mate- 
rial. Equipment not propelled by the unloading vehicle 
will be considered self propelled. The spreader shall be 
provided with a screed that strikes off and distributes the 
material to the required width and to the surface tolerances 
specified in subsection 304.03.06, “Finished Surface.” The 
screed shall be adjustable to the required cross section. 
Screed action includes any cutting, oscillating or other 
practical motion that produces a finished surface texture 
of uniform appearance. If the spreader leaves ridges, in- 
dentations, or other objectionable marks in the surface 
that cannot be eliminated by rolling, or prevented by 
adjustments in operation, its use shall be discontinued. 

Except as otherwise provided in this subsection, the 
use of motor graders will not be permitted during spread- 
ing and compacting operations, except that motor graders 
may be used to trim the edges and surface of the cement 
treated base after compaction in order to finish the base 
within the tolerances specified. 

The mixed materials shall be spread for the full planned 
width, either by one spreader or by several spreaders 
operating in a staggered position across the subgrade, un- 
less otherwise permitted by the Engineer or if traffic con- 
ditions require part width construction. Should permission 
be granted or part width construction be required for 
the use of one spreader operating alternately on contiguous 
lanes, not more than one (1) hour shall elapse between the 
time of placing material in adjacent lanes at any location. 
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If longitudinal construction joints are necessary, they shall 
fall on lane lines. 


304.03.05 Compaction. The provisions contained in 
this subsection apply to both plantmix and roadmix meth- 
ods. 

Compacting equipment shall produce the required com- 
paction within the operation time limit specified in sub- 
section 304.03.07, “Time Requirements.” 

Initial rolling of cement treated bases shall be performed 
with steel-tired rollers. 

Rolling shall be performed in such a manner that bumps 
and irregularities will be eliminated and the finished sur- 
face shall be true to the required grade and cross section 
within the surface tolerances specified in subsection 304.- 
03.06, “Finished Surface.” 

Water shall be applied without driving equipment over 
the uncompacted material. 

Rolling shall commence by completely covering the 
outer edge of the material. Subsequent rolling shall lap 
at least twenty-five (25) percent of previously compacted 
material. 

Pneumatic-tired rollers conforming to the provisions in 
subsection 401.03.04, “Rollers,” shall be used following 
completion of initial rolling. 

Areas inaccessible to rollers shall be compacted to the 
required compaction by other means. 

The density of compacted cement treated bases shall not 
be less than ninety-five (95) percent of the maximum 
density determined by Test Method No. Nev. T101 or T- 
102. Test method to be determined by the Engineer. 


304.03.06 Finished Surface. The finished surface of 
cement treated base shall be uniform and shall not deviate 
at any point more than 0.03 foot from the bottom of a 
twelve (12) foot straightedge laid in any direction. 

The surface of the finished cement treated base at any 
point shall not vary more than 0.05 foot above or below 
the grade established by the Engineer, except that when 
Portland cement concrete pavement is to be placed on 
cement treated base, the surface of the finished cement 
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_ treated base at any point shall not extend above the 
_ grade established by the Engineer. 
| When the finished surface of cement treated base is out- 
side the specified tolerances and before placing any course 
of material thereon, all high spots on the finished surface 
shall be trimmed off to within the specified tolerance. The 
- excess material shall be removed and disposed of in a 
_ manner approved by the Engineer immediately after trim- 
- ming and no loose material shall be left on the base and 
_ the area shall then be rolled again. Full compensation for 
trimming high spots and disposing of the trimmed material 
shall be considered as included in the prices paid for the 
contract items involved in constructing the cement treated 
base and no additional compensation will be allowed 
therefor. 

Cleated equipment shall not be allowed on new cement 
treated base unless street pads are used on cleats. 


304.03.07 Time Requirements. Any mixture of ag- 
geregate, cement, and water that has not been compacted 
shall not be left undisturbed for more than thirty (30) 
minutes. Not more than two (2) hours shall elapse between 
the time water is added to the aggregate and cement and 
the time of completion of initial rolling. Not more than 
three (3) hours shall elapse between the time water is 
added to the aggregate and cement and the time of com- 
pletion of final compaction after trimming. 


304.03.08 Construction Joints. At the end of each 
day’s work and when cement treated base operations are 
delayed or stopped for more than two (2) hours, a con- 
struction joint shall be made in thoroughly compacted 
material, normal to the centerline of the roadbed with a 
vertical face. Additional mixture shall not be placed until 
the construction joint has been approved by the Engineer. 

Where cement treated base has been finally compacted 
more than one (1) hour, longitudinal joints shall be con- 
structed by cutting veriically into the existing edge for 
approximately three (3) inches and the material cut away 
may be disposed of in the adjacent lane to be constructed. 
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The face of the cut joints shall be moistened in advance 
of placing the adjacent base. 


304.03.09 Protection and Curing. The surface shall 
be kept moist at all times until the curing seal is applied. 
Water equipment shall be of a type which will apply mois- 
ture in a fog or mist type application free of pressure at the 
surface being treated. 

The completed cement treated base shall be covered 
with a bituminous curing seal as protection against drying. 
Curing seal will be required only for the top layer of 
cement treated base. The curing seal shall be applied as 
soon as possible, but not later than eight (8) hours after 
the completion of final rolling. The surface shall be kept 
moist until the seal is applied. Curing seal shall be Liquid 
Asphalt, Type MC-250, unless otherwise specified, and 
shall be applied at a rate of between 0.15 gallon and 0.25 
gallon per square yard of surface, the exact amount to be 
determined by the Engineer. The curing seal shall be ap- 
plied in accordance with the requirements of Section 407, 
“Seal Coat,” and in sufficient quantity to provide a con- 
tinuous membrane over the base. At the time of applica- 
tion of the curing seal, the surface shall be tightly knit, 
free from all loose material and shall contain sufficient 
moisture to prevent excessive penetration of the asphalt. 
If necessary to insure this, sufficient water to fill the sur- 
face voids shall be applied immediately before the asphalt 
is applied. 

Equipment or traffic shall not be permitted on the 
cement treated base during the first three (3) days after 
applying the curing seal, unless otherwise permitted by | 
the Engineer. After traffic is allowed on the cement treated 
base, and there is danger of excessive surface abrasion, 
sand blotter may be required as determined by the Engi- 
neer. 

When equipment or traffic is permitted on the cement 
treated base and such permission is granted for the sole 
convenience of the Contractor, he shall protect the curing 
seal at his expense. 

All loose sand shall be completely removed from the 
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cement treated base before any surfacing material is placed 
thereon. Full compensation for furnishing, spreading, and 
removing sand as specified above shall be considered as 
included in the contract price paid for sand blotter and 
no additional allowance will be made therefor. 


304.03.10 Weather Limitations. Cement treated base 
shall not be mixed or placed while the atmospheric temper- 
ature is below thirty-five (35) degrees Fahrenheit, or 
when conditions indicate that the temperature will fall 
below thirty-five (35) degrees Fahrenheit for a sustained 
period of four (4) hours. Cement treated base shall not be 
placed on frozen ground and all material shall be protected 
from freezing and frost for a period of five (5) days after 
placing. 

METHOD OF MEASUREMENT 


304.04.01 Roadmix Method Designated for Use. The 
quantity of cement treated base aggregate to be measured 
for payment will be the number of tons, conforming to 
all the requirements in the completed work. When aggre- 
gate and other materials are mixed at a central mixing 
plant, the quantity of aggregate will be determined by 
weighing the completed mixture of aggregate cement and 
water, and deducting from this weight the weight of the 
cement and water. Water shall be metered and meters 
shall be calibrated for weight as prescribed in subsection 
109.01, “Measurement of Quantities.” Mixing, hauling, 
spreading, and compacting cement treated bases will be 
measured for payment by the square yard. Area will be 
determined from horizontal measurement of the finished 
surface of the base. 

Portland cement will be measured for payment by the 
barrel. A barrel of cement will be considered as weigh- 
ing three hundred seventy-six (376) pounds. Weighing 
may be done by sack count (ninety-four (94) pounds to 
the sack) or by scale weights obtained by weighing the 
spreading equipment before and after spreading the cement 
when roadmixed, or by scale weights when the mixture is 
plantmixed. 
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304.04.02 Plantmix Method Designated for Use. The 
quantity of plantmix cement treated base aggregate to be 
measured for payment will be the number of tons, con- 
forming to all the requirements, in the completed work, 
less the weight of cement. This will be determinined by 
weighing the completed mixture of aggregate, cement and 
water (in the hauling vehicle prior to delivery), and by 
deducting from this weight the weight of cement. 

Portland cement will be measured for payment by the 
barrel. One barrel of cement will be considered as weigh- 
ing three hundred seventy-six (376) pounds. Weighing 
may be done by sack count (ninety-four (94) pounds to 
the sack) or by scale weights. 


304.04.03 General. For both roadmix and plantmix 
methods, the quantities of liquid asphalt used for curing 
seal and sand blotter to be measured for payment will be 
determined as provided in Section 407, “Seal Coat.” 

The quantity of Portland cement to be measured for 
payment may be determined from certified weight certifi- 
cates indicating the truck and trailer number, tare weight, 
gross weight, net weight, and date. When the measurement 
of Portland cement is based on certified weight certificates, 
the following requirements shall apply: 


(a) An occasional loaded transporting vehicle shall be 
weighed by project personnel prior to discharge of any 
material. The Engineer will determine the frequency in 
which the loaded vehicles are weighed. 

(b) Every empty transporting vehicle shall be weighed 
by project personnel prior to the vehicle leaving the © 
project. 

(c) The Engineer will be the sole judge in determining 
the quantity of Portland cement used should a discrepancy 
arise between project weights of the loaded or unloaded 
vehicles or both and the certified weight certificates. 


Due to possible variations in the specific gravity and 
voids of the aggregates, the tonnage used may vary from 
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the proposal quantities and no adjustment in contract unit 
price will be made because of such variation. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


304.05.01 Roadmix Method Designated for Use. 
The accepted quantity of materials measured as provided 
in subsection 304.04.01, “Roadmix Method Designated for 
Use” will be paid for at the contract unit price bid per 
barrel for “Portland Cement,” per ton for “Roadmixed 
Cement Treated Base Aggregate” and per square yard 
for “Mixing Cement Treated Base.” 

The above prices shall be full compensation for furnish- 
ing all labor, materials, tools, equipment, and incidentals 
and for doing all the work involved in constructing road- 
mixed cement treated base, complete in place as shown on 
the plans and as directed by the Engineer. 

The State reserves the right to increase or decrease the 
estimated amount of cement. Adjustment of unit price 
will not be made for such increase or decrease. 

Payment will be made under: 


Pay Item Pay Unit 
Roadmix Cement Treated Base 
DETER ALC CTY) ee eee te ae ea ge da ee eo Ton 
Portland Cement for Cement 
PETC ALCUL A Se tet te en ee ree ee ee eek yeaa Barrel 
Ming Cenmient-Treated "Base... ee Square Yard 


304.05.02 Plantmix Method Designated for Use. 
The accepted quantity of materials measured as provided 
in subsection 304.04.02, “Plantmix Method Designated 
for Use,” will be paid for at the contract unit price bid 
per barrel for “Portland Cement” and per ton for “Plant- 
mix Cement Treated Base Aggregate,” which prices shall 
be full compensation for stripping the pit, crushing, 
screening, loading, hauling, furnishing water for the mix, 
mixing, placing, trimming, and compacting, complete in 
place as shown on the plans and as directed by the Engi- 
neer. 
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Payment will be made under: 


Pay Item Pay Unit 
Plantmix Cement Treated 
Base, Aggresate-(wet).222. 2. 22a See 2 ke 8 Ae Ton 
Portland Cement for Cement 
TreatedsBase:. 2). Fete 4 A) eae eee Barrel 


304.05.03 General. The accepted quantities of 
“Liquid Asphalt” used for curing seal and “Sand Blotter,” 
will be paid for in accordance with Section 407, “Seal 
Coat.” 

For both the roadmix and plantmix methods, all pay- 
ments will be made in accordance with subsection 109.02, 
“Scope of Payment.” 

Partial payments for “Roadmix Cement Treated Base 
Aggregate” or “Plantmix Cement Treated Base Aggre- 
gate” may be as set forth under subsection 109.06, ‘“Par- 
tial Payments.” 

Watering will be paid for in accordance with Section 
210, “Watering.” 
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SECTION 401 


PLANTMIX BITUMINOUS PAVEMENTS— 
GENERAL 


DESCRIPTION 


401.01.01 General. These specifications include gen- 
eral requirements that are applicable to all types of bitum- 
inous pavements of the plantmix type irrespective of 
gradation of aggregate, kind and amount of bituminous 
material, or pavement use. Deviations from these general 
requirements will be indicated in the specific requirement 
for each type. 

This work shall consist of one or more courses of 
bituminous mixture constructed on the prepared founda- 
tion in accordance with these specifications and the specific 
requirements of the type under contract, and in reason- 
ably close conformity with the lines, grades, thicknesses, 
and typical cross sections shown on the plans or established 
by the Engineer. 


MATERIALS 


401.62.01 Composition of Mixtures. The bituminous 
plantmix shall be composed of a mixture of aggregate, 
filler if required, and bituminous material. The several 
ageregate fractions shall be sized, uniformly graded, and 
combined in such proportions that the resulting mixture 
meets the grading requirements of the job-mix formula. 

Before starting work, the Contractor shall submit a 
proposed job-mix formula in writing, for use by the Engi- 
neer in setting the job-mix to be used. The formula sub- 
mitted shall propose definite single values for: 


(a) The percentage of aggregate passing each specified 
sieve. 

(b) The percentage of bitumen to be added (to 0.1 per- 
cent). 

(c) The temperature of the mixture leaving the mixer. 

(d) The temperature of the mixture in the hopper of the 
paving machine. 
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The job-mix formula with the allowable tolerances 
shown herein shall conform to the requirements of Section 
705, “Aggregates for Bituminous Courses,” for plantmix 
bituminous base aggregate, plantmix bituminous surface 
ageregate, or plantmix bituminous open-graded aggregate, 
as the case may be. 

The Engineer will determine a job-mix formula with 
single values for (a), (b), (c), and (d) above and so 
notify the Contractor in writing. This job-mix formula 
shall be in effect until modified in writing by the Engineer. 
The mixture furnished shall conform to this job-mix form- 
ula, within the following range of tolerances: 


Aggregate passing the No. 4, 


and larger‘sieves1/5.. 5000... (ROS e 8 Oe | eee an) 7% 
Aggregate passing the No. 8 

ton1 00; sievesacas:-.ad3..y-daadeusiane> ese eae +4% 
Aggregate passing the No. 200 Sieve.....................---2eececeese-e0ee-e 2% 
Been, COM LEI fet ocek ore cc eee cee cae +0.3% of volume or batch 

weight of aggregate 

Temperature leaving the mixet.....................000.00...00..22-2- +20 deg. F. 
Temperature in hopper of paving machine.................... +20 deg. F. 


Should there be a change in sources of material, a new 
job-mix formula will be established before the new mate- 
rial is used. When unsatisfactory results make it necessary, 
the Engineer may establish a new job-mix formula and 
so notify the Contractor in writing. 

Temperatures of asphalt cement shall be within the fol- 
lowing ranges: 

—PUGMILL TEMPERATURE— 


Grade and Type Pen Minimum Maximum 
40-50 300 350 
60-70 275 325 
85-100 IK fe 325 

120-150 ZS 325 
200-300 wes 275 


The temperature of base and surface mixtures at the 
point of discharge shall have a minimum of two hundred 
twenty-five (225) degrees Fahrenheit and a maximum of 
three hundred twenty-five (325) degrees Fahrenheit. The 
temperature of base and surface mixtures at the hopper 
of the paver shall not be less than two hundred twenty-five 
(225) degrees Fahrenheit. 
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Particular care shall be taken during manufacture of 
open-graded mixtures to prevent overheating or “burning” 
of the mixture, and the temperature of the mineral aggre- 
gate shall not be in excess of two hundred ninety (290) de- 
grees Fahrenheit. The temperature of the open-graded 
mixture at the hopper of the paver shall not be less than 
two hundred (200) or more than two hundred sixty (260) 
degrees Fahrenheit. 

For mixtures containing liquid asphalt the temperatures 
shall be within the following ranges: 


Grade and Type -—PUGMILL TEMPERATURE— 
MC and SC Minimum Maximum 
70 90 155 
250 125 200 
800 160 AZo 
3000 200 260 


The type and grade of bituminous material will be 
specified in the contract. The grade may be changed one 
step by the Engineer at no change in unit price. 

Attention is directed to subsection 106.03, “Samples 
and Tests.” 


401.02.02 Aggregates. Aggregates shall meet the 
applicable requirements of Section 705, “Aggregates for 
Bituminous Courses.” 


401.02.03 Commercial Mineral Filler. Commercial 
mineral filler shall meet the requirements of subsection 
705.03.03, “Commercial Mineral Filler.” 


4601.02.04 Bituminous Maierials. The bituminous 
material shall meet the applicable requirements of Section 
703, “Bituminous Materials.” Bituminous material may be 
conditionally accepted at the source. 


CONSTRUCTION 


401.03.01 Bitummous Mixing Plant. Sufficient stor- 
age space shall be provided for the aggregate, or for each 
size aggregate when required. The storage yard shall be 
maintained neat and orderly and the stockpile, or separate 
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stockpiles when required, shall be readily accessible for 
sampling. 

Plants used for the preparation of bituminous mixtures 
shall conform to all requirements under (a) except that 
scale requirements shall apply only where weight propor- 
tioning is used. In addition, batch mixing plants shall 
conform to the requirements under (b); and continuous 
mixing plants shall conform to the requirements under (c). 


(a) Requirements for all plants. Mixing plants shall 
be of sufficient capacity and co-ordinated to adequately 
handle the proposed bituminous construction. 

1. Plant scales. Scales shall be accurate to 0.5 
percent of the maximum load that may be required. Poises 
shall be designed to be locked in any position to prevent 
unauthorized change of position. In lieu of plant and truck 
scales, the Contractor may provide an approved automatic 
printer system which will print the weights of the material 
delivered, provided the system is used in conjunction with 
an approved automatic batching and mixing control sys- 
tem. Such weights shall be evidenced by a weigh ticket 
for each load. 

Scales shall be inspected and certified as often as the 
Engineer may deem necessary to assure their continued ac- 
curacy. The Contractor shall have on hand not less than 
ten fifty (50) pound weights for testing the scales. 

The amount of filler material shall be determined by 
weighing on springless dial scales separate from the plant 
weigh hopper or by some method that uniformly feeds the 
mixer within ten (10) percent of the required amount. 

2. Equipment for preparation of bituminous mate- 
rial. Tanks for the storage of bituminous material shall 
be equipped to heat and hold the material at the required 
temperatures. The heating shall be accomplished by steam 
coils, electricity, or other approved means so that no flame 
shall be in contact with the tank. The circulating system 
for the bituminous material shall be designed to assure 
proper and continuous circulation during the operating 
period. Provision shall be made for measuring and samp- 
ling storage tanks. 
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3. Feeder for drier. The plant shall be provided 
with accurate mechanical means for uniformly feeding the 
aggregate into the drier so that uniform production and 
uniform temperature will be obtained. 

4. Drier. The plant shall include a drier or driers 
which continuously agitate the aggregate during the heat- 
ing and drying process. For cold type bituminous mix, 
equipment for mechanical cooling of the dried aggregate 
to the temperature prescribed for cold mixtures shall be 
provided and shall be capable of supplying prepared mate- 
rial for the mixer to operate at full capacity. 

5. Screens. Plant screens, capable of screening all 
aggregates to the specified sizes and proportions and having 
normal capacities in excess of the full capacity of the 
mixer, shall be provided. 

6. Bins. The plant shall include storage bins of 
sufficient capacity to supply the mixer when it is operating 
at full capacity. Bins shall be arranged to assure separate 
and adequate storage of appropriate fractions of the min- 
eral aggregates. Separate dry storage shall be provided for 
mineral filler when used and the plant shall be equipped 
to feed such material into the mixer. Each bin shall be 
provided with overflow pipes, of such size and at such loca- 
tions as to prevent backing up of material into other 
compartments or bins. Each compartment shall be pro- 
vided with its individual outlet gate, constructed so that 
when closed there shall be no leakage. The gates shall cut 
off quickly and completely. Bins shall be so constructed 
that samples can be readily obtained. Bins shall be 
equipped with adequate telltale devices on continuous 
mix plants to indicate the position of the aggregates in the 
bins at the lower quarter points. 

7. Bituminous control unit. Satisfactory means, 
either by weighing or metering, shall be provided to obtain 
the proper amount of bituminous material in the mix 
within the tolerance specified. Means shall be provided for 
checking the quantity or rate of flow of bituminous mate- 
rial into the mixer. 

8. Thermometric equipment. An armored ther- 
mometer of adequate range in temperature reading shall 
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be fixed in the bituminous feed line at a suitable location 
near the charging valve at the mixer unit. 

The plant shall also be equipped with either an 
approved dial-scale, mercury-actuated thermometer, an 
electric pyrometer, or other approved thermometric instru- 
ment so placed at the discharge chute of the drier as to 
register automatically or indicate the temperature of the 
heated aggregates. 

The Engineer may require replacement of any ther- 
mometer by an approved temperature-recording apparatus 
for better regulation of the temperature of aggregates. 

9. Dust Collector. The plant shall be equipped 
with a dust collector constructed to waste or return uni- 
formly to the hot elevator all or any part of the material 
collected as directed by the Engineer. 

10. Truck scales. Except as allowed in subsection 
401.04.01, “Measurement,” bituminous mixture shall be 
weighed on approved scales furnished by the Contractor 
or on public scales at the Contractor’s expense. Such 
scales shall be platform scales and conform to the provi- 
sions of subsection 109.01, “Measurement of Quantities.” 

11. Safety Requirements. Adequate and safe stair- 
ways to the mixer platform and sampling points shall be 
provided and guarded ladders to other plant units shall be 
placed at all points where accessibility to plant operations 
is required. Accessibility to the top of truck bodies shall be 
provided by a platform or other suitable device to enable 
the Engineer to obtain sampling and mixture temperature 
data. A hoist or pully system shall be provided to raise 
scale calibration equipment, sampling equipment, and 
other similar equipment from the ground to the mixer plat- 
form and return. All gears, pulleys, chains, sprockets, and 
other dangerous moving parts shall be thoroughly guarded 
and protected. Ample and unobstructed passage shall be 
maintained at all times in and around the truck loading 
area. This area shall be kept free from drippings from 
the mixing platform. 


(b) Requirements for batching plants. 
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1. Weigh box or hopper. The equipment shall in- 
clude a means for accurately weighing each size of aggre- 
gate in a weigh box or hopper suspended on scales and of 
ample size to hold a full batch without hand raking or 
running over. The gate shall close tightly so that no mate- 
rial is allowed to leak into the mixer while a batch is being 
weighed. 

2. Bituminous control. The equipment used to 
measure the bituminous material shall be accurate to plus 
or minus 0.5 percent. The bituminous material bucket 
shall be a non-tilting type with a loose sheet metal cover. 
The length of the discharge opening or spray bar shall be 
not less than three-fourths the length of the mixer and 
it shall discharge directly into the mixer. The bituminous 
material bucket, its discharge valve or valves, and spray 
bar shall be adequately heated. Steam jackets, if used, 
shall be efficiently drained and all connections shall be so 
constructed that they will not interfere with the efficient 
operation of the bituminous scales. The capacity of the 
bituminous material bucket shall be at least fifteen (15) 
percent in excess of the weight of bituminous material re- 
quired in any batch. The plant shall have an adequately 
heated quick-acting, non-drip, charging valve located 
directly over the bituminous material bucket. 

Bituminous material shall be measured by means of 
springless dial scales or metering devices. Springless dial 
scales shall have a capacity of not more than one thou- 
sand (1,000) pounds in two (2) pound graduations. 

The indicator dial shall have a capacity of at least fif- 
teen (15) percent in excess of the quantity of bituminous 
material used in a batch. The controls shall be constructed 
so that they may be locked at any dial setting and will auto- 
matically reset to that reading after the addition of bitumi- 
nous material to each batch. The dial shall be in full view 
of the mixer operator. The flow of bituminous material 
shall be automatically controlled so that it will begin when 
the dry mixing period is over. All of the bituminous mate- 
rial required for one batch shall be discharged in not more 
than fifteen (15) seconds after the flow has started. The 
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size and spacing of the spray bar openings shall provide 
a uniform application of bituminous material the full 
length of the mixer. The section of the bituminous line 
between the charging valve and the spray bar shall be pro- 
vided with a valve and outlet for checking the meter when 
a metering device is substituted for a bituminous mate- 
rial bucket. 

3. Mixer. The batch mixer shall be of a twin 
pugmill type, steam jackets, or heated by other approved 
means and capable of producing uniform mixtures within 
the specified tolerances. It shall be equipped with a suffi- 
cient number of paddles or blades set in proper order 
and operated at such speed as to produce a properly and 
uniformly mixed batch. The clearance of the paddles or 
blades from all fixed and moving parts shall not exceed one 
(1) inch. Badly worn or defective paddles or blades shall 
not be used in mixing operations. 

4. Control of Mixing Time. The mixer shall be 
equipped with an accurate time lock to control the opera- 
tions of a complete mixing cycle. It shall lock the weigh 
box gate after the charging of the mixer until the closing 
of the mixer gate at the completion of the cycle. It shall 
lock the bituminous material bucket throughout the dry 
mixing period and shall lock the mixer gates throughout 
the dry and wet mixing periods. The dry mixing period is 
defined as the interval of time between the opening of 
the weigh box gate and the start of introduction of bitumi- 
nous material. The wet mixing period is the interval of 
time between the start of introduction of bituminous mate- 
rial and the opening of the mixer gate. 

The mixer shall be equipped with a timing device 
which will indicate by a definite audible or visual signal the 
expiration of the mixing period. The device shall measure 
the time of mixing within an accuracy of two (2) seconds. 
A suitable automatic device for counting the number of 
batches shall be provided and maintained in proper work- 
ing condition. Attention is directed to subsection 401.- 
03.09, “Mixing” for timing cycles. 


(c) Requirements for continuous mixing plants. 


De 


PLANTMIX BITUMINOUS PAVEMENTS—GENERAL 401 


1. Aggregate proportioning. The plant shall in- 
clude means for accurately proportioning each size of 
aggregate. 

The plant shall have a feeder mounted under each 
compartment bin. Each compartment bin shall have an 
accurately controlled individual gate to form an orifice 
for volumetrically measuring the material drawn from each 
compartment. The feeding orifice shall be rectangular with 
one dimension adjustable by positive mechanical means 
provided with a lock 

Indicators shall be provided for each gate to show 
the respective gate opening in inches. 

Commercial filler material introduced into the mixer 
shall be drawn from the storage bins by a continuous 
mechanical or electrical feeder which will uniformly feed 
the mixer within ten (10) percent of the required amount. 

2. Weight calibration of aggregate feed. The plant 
shall include a means for calibration of gate openings by 
weighing test samples. Provision shall be made so that 
materials fed out of individual orifices may be bypassed 
to individual test boxes. The plant shall be equipped to 
conveniently handle individual test samples weighing not 
less than five hundred (500) pounds. Accurate scales 
shall be provided by the Contractor to weigh such test 
samples. 

3. Bitumen pump. The bituminous material shall 
be introduced into the mixer through an indicating meter 
by a positive displacement type of pump. A means shall 
be provided to maintain the pressure constant on each 
side of the pump. Gauges shall be installed for checking 
said pressures. The pump shall be equipped with a ready 
means of varying the rate of delivery of bituminous mate- 
rial. 

4. Synchronization of aggregate feed and bitumi- 
nous material feed. Satisfactory means shall be provided 
to afford positive interlocking control between the flow 
of aggregate from the bins and the flow of bituminous 
material from the meter or other proportioning device. A 
positive signal system shall be provided to indicate the 
level of material in each bin and as the level of material 
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in any one bin approaches the strike-off capacity of the 
feed gate, the device will automatically close down the 
plant instantly. The plant shall not be permitted to operate 
unless this automatic signal system is in good working 
condition. 

5. Mixer. The plant shall include a continuous 
mixer of an approved type, adequately heated and capable 
of producing a uniform mixture within the job-mix toler- 
ances. It shall be equipped with a discharge hopper with 
dump gates which will permit rapid and complete discharge 
of the mixture. The paddles shall be adjustable for angular 
position on the shafts and reversible to retard the flow of 
the mix. The mixer shall have a manufacturer’s plate giv- 
ing the net volumetric contents of the mixer at the several 
heights inscribed on a permanent gauge. Charts shall be 
provided showing the rate of feed of aggregate per minute 
for the aggregate being used. 

In order to avoid segregation of coarse particles from 
the stream of continuous discharge, the mixer shall be 
equipped with a discharge hopper holding approximately 
one thousand (1,000) pounds and discharging intermit- 
tently. 


401.03.02 Hauling Equipment. Trucks used for 
hauling bituminous mixtures shall have tight, clean, 
smooth metal beds which have been thinly coated with a 
minimum amount of paraffin oil, lime solution, or other 


approved material to prevent the mixture from adhering to 
the beds. 


401.03.03 Pavers. Bituminous pavers shall be self- 
contained, power-propelled units, provided with an acti- 
vated screed or strike-off assembly, heated if necessary, and 
capable of spreading and finishing courses of bituminous 
plantmix material in lane widths applicable to the speci- 
fied typical section and thicknesses shown on the plans. 
Pavers used for shoulders and similar construction shall 
be capable of spreading and finishing courses of bitumi- 
nous plantmix material in widths shown on the plans. 
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Pavers shall be equipped with a receiving hopper hav- 
ing sufficient capacity for a uniform spreading opera- 
tion. The hopper shall be equipped with a distribution 
system to place the mixture uniformly in front of the 
screed. 

The screed or strike-off assembly shall effectively pro- 
duce a finished surface of the required evenness and tex- 
ture without tearing, shoving, or gouging the mixture. 

The screed shall be equipped with automatic controls 
which will make adjustment in both transverse and longi- 
tudinal directions. The sensing device shall be adaptable 
to picking up grade information from a stringline, rail, ski, 
or adjacent strip of pavement. In the event of failure of 
the automatic controls the Contractor will be permitted to 
finish the half shift, but not to exceed four (4) hours, 
using manual controls. Operations shall not resume until 
the controls are repaired. 


401.03.04 Rollers. Rollers shall meet the following 
requirements: 


(a) Breakdown rollers shall be either a three (3) wheeled 
steel roller or a two-axle tandem or a three-axle tandem 
weighing not less than ten (10) tons. 

(b) Pneumatic-tired rollers shall consist of not less than 
nine (9) wheels equipped with pneumatic tires of equal size 
and diameter mounted on two axles attached to a rigid 
frame equipped with a loading platform or body suitable 
for ballast loading; so that the total weight of the roller 
can be varied to produce an operating weight per tire of 
between one thousand (1,000) and two thousand (2,000) 
pounds. The tires shall have treads satisfactory to the 
Engineer. The tires on the rear axle shall be so spaced 
that the entire gap between adjacent tires on the front axle 
will be covered by one tread of the following tires. The 
tires shall be uniformly inflated so that the air pressure in 
the several tires will not vary more than five (5) pounds 
per square inch. Inflation pressure in pounds per square 
inch shall be the tire manufacturer’s recommendation. 
Minimum tire size shall be 7.50 x 15 inches, four (4) ply. 


235 


401 PLANTMIX BITUMINOUS PAVEMENTS—GENERAL 


(c) The finish roller shall be a two-axle tandem weigh- 
ing not less than eight (8) tons. 


Attention is directed to subsection 401.03.11, “Rolling.” 


401.03.05 Weather Limitations. Plantmix bitumi- 
nous base or surface shall not be placed on any wet sur- 
face or when the air temperature is below forty (40) 
degrees Fahrenheit or when weather conditions otherwise 
prevent the proper handling or finishing of the bituminous 
mixtures. 

The open-graded plantmix surface shall be placed only 
when the pavement surface temperature in the shade is 
above sixty (60) degrees Fahrenheit. 


401.03.06 Preparation of Existing Surface. When 
the surface of the existing pavement or old base is irregu- 
lar, it shall be brought to uniform grade and cross section 
as directed. 

When specified in the contract, all longitudinal and 
transverse joints and all cracks shall be sealed by the 
application of an approved joint sealing compound before 
spreading the mixture upon a Portland cement concrete 
surface. All excess bituminous material shall be removed 
from joints and cracks prior to spreading the mixture. 

Contact surface of curbing, gutters, manholes, and other 
structures shall be painted with a thin, uniform coating of 
asphaltic emulsion prior to the bituminous mixture being 
placed against them. 


401.03.07 Preparation of Bituminous Materials. The 
bituminous material shall be heated to the specified tem- 
perature in a manner that will avoid local overheating and 
provide a continuous supply of the bituminous material to 
the mixer at a uniform temperature at all times. 


401.03.08 Preparation of Aggregates. Type 4 plant- 
mix surface aggregate shall be separated and stored in two 
separate stockpiles. One stockpile shall contain material of 
such size that a minimum of eighty (80) percent will pass a 
No. 4 sieve and the other stockpile shall contain material 
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of such size that a minimum of eighty (80) percent will be 
retained on a No. 4 sieve. The different aggregate sizes 
shall be kept separated until they have been delivered to 
the cold elevator feeding the drier. Plantmix surface aggre- 
gate shall be stockpiled prior to delivery to the drier. The 
quantity required to be in stockpile(s) shall at all times be 
such that a uniform mixture meeting all the grading re- 
quirements may be evenly fed to the drier. Hot plant oper- 
ations shall not be commenced until a minimum of five 
thousand (5,000) tons has been placed in said stockpile, 
unless the tonnage required on the project is less than five 
thousand (5,000) tons. The aggregates for the mixture shall 
be dried and heated to the required temperature. Flames 
used for drying and heating shall be properly adjusted to 
avoid damage to the aggregate and to avoid soot on the 
aggregate. 

Immediately after heating and drying, the aggregates 
shall be screened into three fractions in the case of base or 
surface aggregates and two fractions in the case of open- 
graded aggregate, and conveyed into separate compart- 
ments ready for batching and mixing with bituminous 
material. 


401.03.09 Mixing. The permissible moisture content 
of the aggregate at the time of mixing shall not exceed 
one and one-half (142) percent. Should the aggregate 
contain excessive moisture when heated to the temperature 
required, production shall be reduced until the temperature 
and moisture requirements are met. 

The dried aggregate shall be combined in the mixer in 
the amount of each fraction of aggregates required to meet 
the job-mix formula. The bituminous mixture shall be 
measured or gauged and introduced into the mixer in the 
amount specified by the job-mix formula. 

Commercial filler material, when required, shall be 
added to the mixer separately and shall be thoroughly 
dry. If the materials are mixed in a batching plant, the 
filler material shall be fed directly into the mixer as near 
the center as possible. 

When the aggregates and the bituminous material have 
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been combined, the entire mass shall be mixed in a pug- 
mill type of mixer. The mixing shall continue for not less 
than thirty (30) seconds in the batch type plant after 
the start of introduction of bitumen and as much longer 
as necessary as determined by the Engineer, to complete 
mixing. For continuous mixing plants, the output of the 
pugmill in pounds per second shall not be greater than 
the dead weight capacity of the pugmill in pounds divided 
by thirty (30). The size of batch for any pugmill shall not 
exceed the manufacturer’s capacity rating. 

Should the mixture, at the plant or in place, show an 
excess or deficiency of bitumen, show injury or damage due 
to burning or overheating, or show an improper combina- 
tion of aggregates, due to the Contractor’s failure to con- 
form to specification requirements, it shall be rejected and 
if still in the truck shall be disposed of as directed. If an 
unsatisfactory mix, as referred to above, has been placed, 
it shall be disposed of and replaced as directed. No com- 
pensation will be allowed for rejected material. 


401.03.10 Spreading and Finishing. The mixture 
shall be laid upon an approved surface, spread and struck 
off to grade, and elevation established. Bituminous pavers 
shall be used to distribute the mixture either over the en- 
tire width or over such partial width as may be practicable. 

The forward rate of travel of the paving machine(s) 
shall be regulated to a speed dependent upon the capacity 
of the mixing plant to furnish the mixture. The machine(s) 
shall move at a uniform rate with a minimum amount. of 
stopping. 

On areas where irregularities or unavoidable obstacles 
make the use of mechanical spreading and finishing equip- 
ment impracticable, the mixture shall be spread, raked and 
luted by hand tools. For such areas, the mixture shall be 
dumped, spread, and screeded to give the required com- 
pacted thickness. 

The Contractor may windrow plantmixed bituminous 
base or surface material in front of the spreading and 
finishing machine, provided that the following conditions 
and requirements are strictly adhered to: 
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(a) The windrow is properly sized, thereby insuring the 
delivery of the correct amount of material to the spreading 
and finishing machine at all times. 

(b) The bituminous mixture shall be transferred from 
the windrow to the spreading and finishing machine in such 
a manner that the materials in the spreading machine will 
be a uniform mixture. The base, upon which the windrow 
was formed shall not be disturbed and there shall be no 
excess paving material remaining on this base between the 
pickup device and the spreading and finishing machine. 

(c) The minimum temperature requirements pertain to 
the material in the hopper of the spreading and finishing 
machine. Plantmix bituminous mixture that does not meet 
the minimum temperature specified shall not be incorpo- 
rated in the work but shall be wasted in a manner satis- 
factory to the Engineer. 


The provisions that plantmix bituminous mixture may 
be windrowed in advance of the spreading and finishing 
machine does not pertain to plantmix bituminous open 
grade. Should any course of bituminous mixture placed by 
utilizing a windrow be inferior, as determined by the Engi- 
neer, to that placed by transferring the bituminous mixture 
directly from the hauling vehicle to the spreading machine, 
the use of a windrow shall be discontinued. 


401.03.11 Rolling. Rolling patterns shall be as di- 
rected by the Engineer. The initial or breakdown rolling 
shall consist of one complete coverage of the bituminous 
mixture. Initial rolling shall commence at the lower edge 
and shall progress toward the highest portion of the road- 
bed. Under no circumstances shall the center be rolled 
first. The initial or breakdown rolling shall be followed by 
three complete coverages with a pneumatic-tired roller 
while the temperature of the mixture is at or above one 
hundred forty (140) degrees Fahrenheit. The final rolling 
of the bituminous mixture shall be performed with a two- 
axle tandem roller. The sequence of rolling may be modi- 
fied to provide breakdown rolling with a two-axle tandem 
or pneumatic-tired roller and final rolling with a three-axle 
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when directed. Rolling shall be performed in such a man- 
ner that cracking, shoving, or displacement will be avoided. 
All rollers shall be in good condition, and the reversing 
mechanism so maintained that the roller is capable of 
changing directions smoothly. The roller shall be kept in 
continuous motion while rolling so that all parts of the 
pavement shall receive equal compression. The motion of 
the roller shall be slow enough at all times to avoid dis- 
placement of the pavement. Any displacement occuring as 
a result of reversing the direction of the roller, or from any 
other cause, shall be corrected immediately by the use of 
rakes and fresh mixture when required. To prevent adhe- 
sion of the mixture to the roller, the wheels shall be kept 
properly moistened. 


401.03.12 Joints. Placing of the bituminous paving 
shall be as continuous as possible. Rollers shall not pass 
over the unprotected end of a freshly laid mixture unless 
authorized by the Engineer. Transverse joints shall be 
formed by cutting back on the previous run to expose the 
full depth of the course. A brush coat of asphaltic emulsion 
shall be used on contact surface of transverse joints just 
before additional mixture is placed against the previously 
rolled material. 

Longitudinal joints shall be spaced in such a manner 
that joints in succeeding courses will be at least six (6) 
inches horizontally from joints in any preceding course. 

Attention is directed to subsection 401.03.10, “Spread- 
ing and Finishing.” 


401.03.13 Surface Tolerances. Surface tolerances 
will be specified under the respective sections of bitumi- 
nous pavement. 


401.03.14 Surfacing Miscellaneous Areas. Surfacing 
of road approaches and connections, street intersection 
areas, frontage roads, median strip areas, island areas, 
sidewalks, dikes, gutters, gutter flares, ditches, downdrains, 
spillways, aprons at the ends of drainage structures, and 
other designated areas outside the traveled way shall con- 
form to the provisions specified in these specifications. 
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The combined aggregate grading for bituminous mix- 
tures placed on miscellaneous areas shall conform to that 
specified for the bituminous mixture placed on the traveled 
way. The amount of bituminous material used in the bitu- 
minous mixture placed in dikes, gutters, gutter flares, 
downdrains, spillways, aprons at the ends of drainage 
structures, and other designated areas outside the traveled 
way shall be increased not less than one (1) percent by 
weight of the aggregate over the amount of bituminous 
material used in the bituminous mixture placed on the tra- 
veled way. Submittal of a revised job-mix formula will not 
be necessary. 

The bituminous mixture placed in median strip areas, 
island areas, sidewalks, dikes, gutters, gutter flares, ditches, 
downdrains, spillways, aprons at the ends of drainage 
structures, and other designated areas outside the traveled 
way may be spread in one layer. The material shall be 
compacted to the required lines, grades, and cross section. 

Dikes shall be shaped and compacted with an extrusion 
machine or other equipment capable of shaping and com- 
pacting the material to the required cross section. 


METHOD OF MEASUREMENT 


401.04.01 Measurement. The quantity of plantmix 
bituminous aggregate to be measured for payment will be 
the number of tons conforming to all the requirements 
in the completed work, and will be determined by weighing 
the completed mixture of aggregate, mineral filler if re- 
quired, and bituminous material, and deducting from this 
weight the weight of the mineral filler and bituminous 
material. 

The quantity of bituminous material to be measured for 
payment will be the number of tons used in the completed 
work and shall conform to the requirements herein. 

The quantity of shoulder dikes constructed of bitumi- 
nous mixture, the placing of which is to be paid for as a 
contract item on a linear foot basis, will be determined 
from measurements taken along the top of the completed 
dikes to the nearest one (1) foot length. The quantities of 
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bituminous mixture used to construct the dikes shall be 
measured as set forth above. 

The quantities of bituminous mixture, the placing of 
which is to be paid for as a contract item on an area basis 
in addition to the contract prices paid for the bituminous 
mixture will be determined from measurements of the 
bituminous mixture compacted in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” Batch 
weights will not be permitted as a method of measurement 
unless the alternate provisions of subsection 401.03.01 
(a)1, “Plant Scales” are met, in which case the cumulative 
weight of all the acceptable batches will be used for pay- 
ment. 

Due to possible variations in the specific gravity and 
voids of the aggregate, the tonnage used may vary from 
the proposal quantities and no adjustment in contract unit 
price will be made because of such variation. 


BASIS OF PAYMENT 


401.05.01 Payment. All accepted work and mate- 
rials measured as prescribed above will be paid for as pro- 
vided in the respective sections for each type specified. 

Full compensation for furnishing and applying bitumi- 
nous material or asphaltic emulsion as provided for in sub- 
sections 401.03.06, “Preparation of Existing Surface” and 
401.03.12, “Joints,” shall be considered as included in the 
contract price paid for the principal items involved and no 
further compensation will be allowed therefor. 
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PLANTMIX BITUMINOUS SURFACE 
DESCRIPTION 


402.01.01 General. This work shall consist of con- 
structing one or more courses of bituminous pavement on 
a prepared base in accordance with these specifications, 
and in reasonably close conformity with the lines, grades, 
thicknesses, and typical cross sections shown on the plans 
or established by the Engineer. 

The requirements of Section 401, “Plantmix Bituminous 
Pavements—General” shall be applicable to this work, ex- 
cept as hereinafter specified. 


MATERIALS 


402.02.01 General. The materials shall conform to 
the requirements as specified in subsection 401.02.01 
through 401.02.04, inclusive, of Section 401, “Plantmix 
Bituminous Pavements—General.” _ 


CONSTRUCTION 


402.03.01 General. The construction requirements 
shall conform to the requirements as specified in subsec- 
tions 401.03.01 through 401.03.14, inclusive, of Section 
401, “Plantmix Bituminous Pavements—General,”. with 
the exceptions contained in the following three subsections. 


402.03.02 Rollers. There shall be operating with 
each paver, three rollers meeting the requirements of (a), 
(b), and (c) in subsection 401.03.04, “Rollers,” except as 
hereinafter noted. 

When two (2) pavers are paving in echelon within four 
hundred (400) feet of each other and each paver is placing 
not more than one hundred fifty (150) tons of bituminous 
mixture per hour, then three (3) rollers meeting the re- 
quirements of (a), (b), and (c) in subsection 401.03.04, 
“Rollers” may be used to roll for both pavers. 
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402.03.03 Spreading and Finishing. Unless other- 
wise specified, bituminous plantmix surface shall be placed 
in courses not exceeding three (3) inches in compacted 
thickness. When more than one course is placed, the 
courses shall be of approximately equal thickness. 

Bituminous plantmix surface to be placed on shoulders 
and other areas off the traveled way having a width of 
eight (8) feet or more, shall be spread as specified in sub- 
section 401.03.10, “Spreading and Finishing.” When the 
areas are less than eight (8) feet in width the material may 
be deposited and spread in one or more layers by other 
mechanical means that will provide a uniform smoothness 
and texture. Placing bituminous mixture on any pavement 
that would be stained thereby will not be permitted. 


402.03.04 Surface Tolerances. The completed sur- 
facing shall be thoroughly compacted, smooth and free 
from ruts, humps, depressions, or irregularities. When a 
straightedge twelve (12) feet long is laid on the finished 
surface and parallel with the centerline of the highway, 
the surface shall not vary more than 0.02 foot from the 
lower edge of the straightedge. The transverse slope of the 
finished surface shall be uniform to a degree such that no 
depressions greater than 0.02 foot are present when tested 
with a straightedge twelve (12) feet long laid in a direction 
transverse to the centerline and extending from edge to 
edge of a twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks 
left in the surface of the bituminous mixture by blading or 
other equipment shall be eliminated by rolling or other 
means. The use of any equipment that leaves ridges, inden- 
tations, or other objectionable marks in the bituminous 
mixture shall be discontinued and other acceptable equip- 
ment shall be furnished by the Contractor. 


METHOD OF MEASUREMENT 


402.04.01 Measurement. Plantmix bituminous sur- 
face aggregate will be measured as specified in subsection 
401.04.01, ‘““Measurement.” 
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BASIS OF PAYMENT 


402.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 402.04.01, 
“Measurement” will be paid for at the contract unit price 
bid per ton for plantmix bituminous surface aggregate, per 
ton for mineral filler (type) and per ton for bituminous 
material (Asphalt Cement or Liquid Asphalt). 

The above prices shall be full compensation for furnish- 
ing all the material, mixing, loading, hauling, placing, com- 
pacting, and incidentals necessary for doing all the work 
involved in constructing plantmix bituminous surface as 
shown on the plans or established by the Engineer. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Partial payments for plantmix bituminous surface aggre- 
gate may be made as set forth under subsection 109.06, 
“Partial Payments.” 

Payment will be made under: 


Pay Item Pay Unit 

Plantmix Bituminous Surface 

Aggregate (type -..... fe A CAN ET ELON ERIE SG. oe a RIED Ton 
MET AU IET (LY OC) enn tr ee ent Ste Le Ton 
JONAS PEON Gre raver HY Pa 1) WO ee SO? en Pee eee ae ee Ton 
Digid "Asphalt (erade) ee levees fe tthe Meee oo eo Ton 
Plantmixing Miscellaneous Areas 

ap Spe beta ee ea sre ae i stn eet ee Ets Square Yard 
Plantmix Bituminous Shoulder 

DDikesiys #99 #0 t ‘sremssyls Att [yt 12. jucheetue. Linear Foot 
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SECTION 403 


PLANTMIX BITUMINOUS OPEN—GRADED 
SURFACE 


DESCRIPTION 


403.01.01 General. This work shall consist of plac- 
ing plantmix bituminous open-graded surface in one course 
for surface in accordance with these specifications and in 
reasonably close conformity with the lines, grades, thick- 
ness, and the typical cross sections shown on the plans or 
established by the Engineer. 

The requirements of Section 401, “Plantmix Bituminous 
Pavements—General,” shall be applicable to this work, ex- 
cept as hereinafter specified. 


MATERIALS 


403.02.01 General. The materials shall conform to 
the requirements as specified in subsections 401.02.01 
through 401.02.04, inclusive, of Section 401, “Plantmix 
Bituminous Pavements—General.” 


CONSTRUCTION 


403.03.01 General. The construction requirements 
shall conform to the requirements as specified in subsec- 
tions 401.03.01 through 401.03.13, inclusive, of Section 
401, “Plantmix Bituminous Pavements—General,” with 
the exceptions contained in the following three subsections. 


403.03.02 Rollers. There shall be operating with 
each paver one (1) tandem roller weighing not less than 
eight (8) nor more than ten (10) tons. When two (2) pavers 
are paving in echelon, within four hundred (400) feet of 
each other, then one roller may be used for both pavers. 


403.03.03 Joints. Longitudinal joints shall be con- 
structed only on the shoulders, or at the edge of travel 
lanes. , 
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403.03.04 Surface Tolerances. The completed sur- 
facing shall be thoroughly compacted, smooth and free 
from ruts, humps, depressions, or irregularities. When a 
straightedge twelve (12) feet long is laid on the finished 
surface and parallel with the centerline of the highway, 
the surface shall not vary more than 0.02 foot from the 
lower edge of the straightedge. The transverse slope of 
the finished surface shall be uniform to a degree such that 
no depressions greater than 0.02 foot are present when 
tested with a straightedge twelve (12) feet long laid in a 
direction transverse to the centerline and extending from 
edge to edge of a twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks 
left in the surface of the bituminous mixture by blading or 
other equipment shall be eliminated by rolling or other 
means. The use of any equipment that leaves ridges, 
indentations, or other objectionable marks in the bitumi- 
nous mixture shall be discontinued and other acceptable 
equipment shall be furnished by the Contractor. 


METHOD OF MEASUREMENT 


403.04.01 Measurement. Plantmix bituminous open- 
graded surface aggregate will be measured as specified in 
subsection 401.04.01, “Measurement.” 


BASIS OF PAYMENT 


403.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 403.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per ton for plantmix bituminous open-graded surface 
aggregate and per ton for bituminous material (Asphalt 
Cement). 

The above prices shall be full compensation for furnish- 
ing all the materials, mixing, loading, hauling, placing, 
compacting, and incidentals necessary for doing all the 
work involved in constructing plantmix bituminous open- 
graded surface as shown on the plans or established by 
the Engineer. 

All payments will be made in accordance with subsec- 
tion 109.01, “Scope of Payment.” 
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Partial payments for plantmix bituminous open-graded 
surface aggregate may be made as set forth under subsec- 
tion 109.06, “Partial Payments.” 

Payment will be made under: 


Pay Item Pay Unit 
Plantmix Bituminous Open-Graded 

Suttate. Aeecreraiceerss, 2 is Werk shall exryiiest OF 5 Ton 

PSN diteC CINeNt tae ki ha ok oR ek carne ies Peele oat. oar Ton 
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SECTION 404 


ROADMIX BITUMINOUS SURFACE 
DESCRIPTION 


404.01.01 General. This work shall consist of con- 
structing one or more courses of roadmix bituminous pave- 
ment on a prepared base or road surface in accordance 
with these specifications and in reasonably close conform- 


_ ity with the lines, grades, thicknesses, and typical cross 
_ sections shown on the plans or established by the Engineer. 


The mineral aggregate and bituminus material may be 


"mixed in place in the prepared roadbed, or mixed off of 
_ the roadbed by either roadmix or plantmix methods. 


MATERIALS 


404.02.01 Aggregates. Aggregates shall meet the re- 
quirements of Section 705, “Aggregates for Bituminous 
Courses,” for the grading size and type specified. The 
aggregate will be accepted immediately preceding addition 
of bituminous material to the mix. This acceptance will be 
based on periodic samples of the windrow after all aggre- 
gates have been blended for each layer. When plantmix 
method is used, aggregates will be tested for acceptance at 
the bins. Attention is directed to subsection 106.04, 
“Samples and Tests.” 

When the mineral aggregate consists of material in place 
on the roadbed, which was not placed under the contract 
providing for the placing of the roadmixed surfacing, all 
rock or lumps of materials larger in greatest dimension 
than the planned surface thickness shall be removed and 
disposed of along the roadway and such work shall be paid 
for as extra work as provided in subsection 104.03, “Extra 
Work.” 


404.02.02 Bituminous Material. The type and grade 
of bituminous material will be specified in the contract. 
The grade may be changed one step by the Engineer during 
construction at no change in unit price. 
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The bituminous material shall meet the applicable re- 
quirements of Section 703, “Bituminous Materials.” 
Bituminous material may be conditionally accepted at 
the source. 
CONSTRUCTION 


404.03.01 Motor Graders. Motor graders for spread- 
ing, shaping, and finishing mixture shall be of the self- 
powered type with blades not less than twelve (12) feet 
long and wheel bases of not less than seventeen (17) feet. 


404.03.02 Distributors. The distributor shall be so 
designed, equipped, maintained, and operated that bitumi- 
nous material at even heat may be applied uniformly on 
variable widths of surface up to fourteen (14) feet at 
readily determined and controlled rates from 0.05 to 2.0 
gallons per square yard, with uniform pressure, and with 
an: allowable variation from any specified rate not to ex- 
ceed 0.02 gallon per square yard. Distributor equipment 
shall include a tachometer, pressure gauges, accurate vol- 
ume measuring devices or a calibrated tank, and a ther- 
mometer for measuring temperatures of tank contents. 
Distributors shall be equipped with a power unit for the 
pump, and full circulation spray bars adjustable laterally 
and vertically. 


404.03.03 Mixing Plants. Traveling or stationary 
mixing plants or other equipment of proven performance 
may be used by the Contractor in lieu of the specified 
equipment if approved. Traveling mixing plant shall have 
positive controls for applying asphalt. 


404.03.04 Rollers. Rollers used shall conform to the 
requirements of subsection 401.03.04, “Rollers.” 


404.03.05 Weather Limitations. The mixing, spread- 
ing, and compacting of roadmix bituminous pavement shall 
be carried on only when the surface on which the material 
is to be placed is dry and when the atmospheric tempera- 
ture is above fifty (50) degrees Fahrenheit, and has not 
been below forty (40) degrees Fahrenheit during the pre- 
ceding twenty-four (24) hours. 
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404.03.06 Preparation of Existing Surface. Before 
spreading materials for roadmixing, the surface of the base 
or road surface on which the roadmix is to be placed 
shall be conditioned as specified in subsection 401.03.06, 
“Preparation of Existing Surface.” 

After a prime coat is applied, it shall be left undisturbed 
not less than twenty-four (24) hours. The Contractor shall 
maintain the primed surface until the roadmix material has 
been placed. This maintenance shall include the spreading 
of sand or other material, if necessary to prevent adher- 
ence of the prime coat to the tires of vehicles using the 
primed surface, and patching any breaks in the primed 
surface with additional bituminous material. Any area of 
primed surface that has become damaged shall be repaired 
before the roadmix material is placed. 


404.03.07 Placing Aggregates. Mineral aggregate 
shall be deposited upon the prepared subgrade, or mixing 
area, by the use of spreader boxes, or from the vehicles 
equipped or supplemented with suitable spreading devices. 

The mineral aggregate shall contain sufficient material 
to construct the roadmix surfacing as planned, including 
sufficient material for surfacing special features off the 
traveled way. The aggregate shall not be mixed with earth 
or other deleterious matter. 

If the surface moisture of the aggregate is more than 
two (2) percent of the dry weight of the aggregate, except 
when the bituminous material is emulsified asphalt, the 
aggregate shall be turned by blades or disc harrows or 
otherwise aerated until the moisture content is reduced to 
two (2) percent or less. The aggregate shall then be spread 
smoothly and uniformly over half the road or other con- 
venient width of the surface ready for the application of 
bituminous material, except that when a traveling mixing 
plant is used the aggregate shall be formed into a uniform 
cross section. 

In lieu of aerating and drying the aggregate, the Con- 
tractor may use an approved additive. The additive shall 
permit suitable coating of the wet aggregate and shall pre- 
vent the bituminous coating from stripping in the presence 
of water. 
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404.03.08 Application of Bituminous Material. The 
bituminous material shall be uniformly distributed in suc- 
cessive application, in such amounts and at such intervals 
as directed. The temperature of the bituminous material 
shall conform to the applicable requirements of subsection 
406.03.04 of Section 406, “Prime Coat.” The mixing 
equipment shall follow immediately behind the distributor 
after each application of bituminous material to partially 
mix the aggregate and the bituminous material. No more 
bituminous material shall be applied per day than can be 
mixed with the aggregate on the same day it is applied. 


404.03.09 Mixing. The materials may be mixed 
upon the roadbed, or upon some other approved area off 
the roadbed by roadmixing methods, or the material may 
be mixed at a central mixing plant by plantmix methods 
as specified below, whichever the Contractor elects. 


(a) Roadmixing Methods. Prior to applying the bitu- 
minous material the prepared aggregate shall be spread 
smoothly and uniformly over one-half the mixing area or 
some other convenient width. The first application of bitu- 
minous material shall then be applied and partially mixed 
with the aggregate. The remaining applications of bitumi- 
nous material with a partial mixing after each application 
shall follow in like manner. After the last application of 
bituminous material and partial mixing, the entire mass 
of bituminous material and aggregate shall be windrowed 
on the mixing surface and then thoroughly mixed and 
combined by the mixing units specified, by blading the 
mix from side to side of the mixing surface, or by a manip- 
ulation producing equivalent results, until all particles are — 
coated with bituminous material and the whole mass has 
uniform color and the mixture is free from spots containing 
an excess or deficiency of bituminous material, balls, or 
uncoated particles. During the mixing operations, care 
shall be taken to avoid cutting into the underlying course 
or contaminating the mixture with earth or other extra- 
neous matter. When so directed by the Engineer, the mix- 
ing process shall be confined to part of the width or area 
of the roadbed so as to allow a convenient passage for 
traffic. 
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Prior to spreading and compacting, should the mixture 
show an excess or deficiency of bituminous material, or an 
uneven distribution thereof, the condition shall be cor- 
rected by adding mineral aggregate or bituminous material, 
as the case may be, and then remixing to produce a 
satisfactory mixture. If necessary, all compressed masses 
of mixed materials shall be broken up. 

When the mineral aggregate consists of the existing 
material on the roadbed and an allowance for additional 
mineral aggregate has not been provided for on the plans, 
additional mineral aggregate may be obtained by scarify- 
ing material from the roadbed as directed by the Engineer 
or, in lieu thereof, the Contractor may import suitable 
material. No additional compensation will be allowed for 
conforming to the above requirements, except that addi- 
tional materials imported and added to that in place will 
be paid for as extra work as provided in subsection 104.03, 
“Extra Work.” 

The amount of material mixed in any one day shall not 
be more than can be spread and compacted on the follow- 
ing day, provided, however, that when directed by the 
Engineer, mixed material may remain in the windrow for 
a longer period. 

In lieu of mixing the material as above specified, a road- 
mixing machine or any equipment other than that required 
above may be employed which will produce the completed 
mixture equal to that which would be produced by the 
means above specified. The Department reserves the right 
to order the use of any equipment discontinued which, in 
the opinion of the Engineer, fails to produce a satisfactory 
mixture. 

The roadmixing machine shall be of the pugmill or 
auger type which picks up the loose material from the 
mixing area or it may be of the type which cuts a true 
plane in material at a specified depth, leaving no loose 
material in either case. Either type shall introduce the 
bituminous material through a metering device at the time 
of mixing. The machine shall be equipped to provide for a 
positive control of the amount of bituminous material in- 
troduced into the mix, which can be readily adjusted to 
the changes required. 
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The rate of movement of the roadmixing machine, the 
amount of the material mixed and the amount of mixing 
shall be so regulated that a mix satisfactory to the Engineer 
will result. The materials shall be mixed until a uniform 
mixture of unchanging appearance is obtained and all 
particles of aggregate are thoroughly coated with bitumi- 
nous materials. Before mixing, the loose materials shall 
be placed in windrows or in a blanket of uniform cross 
section and of such size that all the material in the wind- 
row or blanket can be passed through the mixing machine 
at each mixing operation. 

Materials mixed off the roadbed shall be uniform in 
character and equal in all respects to that which would be 
produced by mixing on the roadbed as above specified. 

(b) Plantmixing Method. Should the Contractor elect 
to mix the materials at a central mixing plant by the plant- 
mix method, the mineral aggregate shall be dried, propor- 
tioned, and mixed with the bituminous material in 
accordance with the applicable requirements of Section 
401 of these specifications with the following modifica- 
tions: When the moisture content of the mineral aggregate 
does not exceed two (2) percent by weight of the dry 
aggregate and laboratory tests indicate that such increased 
moisture content will not produce an unstable mixture, 
mixing of the materials without passing the aggregate 
through a dryer will be permitted. 


Unless otherwise specified in the special provisions, 
separation of the mineral aggregate into required sizes and 
storing in separate bins will not be required. 


404.03.10 Spreading, Compacting, and Finishing. 
Before the finished mixture is spread for compaction, a 
triangular cut shall be made with a motor grader at each 
edge of the base course to provide for a thickened edge of 
bituminous mixture. The cut shall be approximately two 
(2) inches deep at the outer edge and slope to zero, two 
(2) feet in toward the center. In making a cut the excavated 
material shall be thrown to the edge of the roadbed in a 
small windrow against which the mixture shall then be 
spread. 
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After roadmixing operations have been completed and 
the mixture has been approved by the Engineer, the mix- 
ture shall be uniformly spread over the area to be surfaced 
to the proper width and to such depth as will compact to 
the required thickness. The mixture shall be spread by 
means of a motor grader meeting the requirements of 
subsection 404.03.01, “Motor Graders.” 

Segregation of coarse or fine particles shall be avoided 
and the mixture shall be free from lumps or pockets of 
coarse and fine material after spreading. 

After the mixture has been spread as above specified, 
approximately the top half of the material shall be re- 
moved by motor graders and placed into a windrow on one 
side. The windrow shall be so placed that earth or other 
extraneous materials will not become intermixed with the 
windrowed material. The exposed area not occupied by 
the windrow shall then be thoroughly rolled. Rolling shall 
be continuous throughout the spreading operations. The 
windrowed material shall then be respread over the entire 
surface by alternating the windrow from one side of the 
roadbed to the other and to the center and gradually de- 
creasing the amount of material moved, until the entire sur- 
face has uniform texture and is smooth and true to cross 
section and grade and is uniformly compacted. During 
blading and rolling, all lumps and loose stones shall be 
moved to the outside of the surface area and disposed of. 

All rolling, except the final finish rolling, shall be done 
with pneumatic-tired rollers. The finish rolling shall be 
done with steel-tired tandem or three-wheeled rollers com- 
mencing at the lower edge, progressing toward the highest 
portion. Under no circumstances shall the highest portion 
be rolled first. 


404.03.11 Miscellaneous Areas. Surfacing of road 
approaches and connections, street intersection areas, 
frontage roads, median strip areas, island areas, sidewalks, 
dikes, gutters, gutter flares, ditches, overside drains, spill- 
ways, aprons at the ends of drainage structures, and other 
designated areas outside the traveled way shall conform to 
the provisions specified in these specifications. 
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The combined aggregate grading for bituminous mix- 
tures placed on miscellaneous areas shall conform to that 
specified for the bituminous mixture placed on the traveled 
way. The amount of bituminous material used in the 
bituminous mixture placed in dikes, gutters, gutter flares, 
overside drains, spillways, aprons at the ends of drainage 
structures, and other designated areas outside the traveled 
way shall be increased not less than one percent by weight 
of the aggregate over the amount of bituminous material 
used in the bituminous mixture placed on the traveled way. 


404.03.12 Surface Tolerances. The surface will be 
tested by the Engineer using a twelve (12) foot straight- 
edge at selected locations. The variation of the surface 
from the testing edge of the straightedge between any 
two contacts with the surface shall at no point exceed 
0.03 foot. All humps or depressions exceeding the specified 
tolerance shall be corrected by removing defective work 
and replacing it with new material as specified. 


METHOD OF MEASUREMENT 


404.04.01 Measurement. The quantity of roadmix 
bituminous surface aggregate to be measured for payment 
will be the number of tons or cubic yards as indicated in 
the proposal, conforming to all the requirements in the 
completed work. When the mixture is mixed at a central 
mixing plant by the plantmix method, the number of tons 
will be determined by weighing the completed mixture of 
aggregate and bituminous material and deducting from this 
weight the weight of the bituminous material. 


Mineral aggregate consisting of material in place on the © 


roadbed will not be measured and paid for, except for the 
removal of rocks and lumps as provided in subsection 
4004.02.01, “Aggregates” of this section. All other work 
involved in scarifying and preparing the material as herein 
specified shall be considered as included in the contract 
unit price paid for mixing the roadmix surfacing. 

Mixing and compacting shall be measured in miles along 
the centerline of the roadway and no extra allowance will 
be made for mixing widened sections and shoulder dikes, 
unless otherwise provided in the special provisions. 
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The quantity of shoulder dikes constructed of bitumi- 
nous mixture, the placing of which is to be paid for as a 
contract item on a linear foot basis, will be determined 
from measurements taken along the top of the completed 
dikes to the nearest one (1) foot length. The quantities of 
bituminous mixture used to construct the dikes shall be 
measured as set forth above. 

The quantities of bituminous mixture, the placing of 
which is to be paid for as a contract item on an area basis 
in addition to the contract prices paid for the bituminous 
mixture will be determined from measurements of the 
bituminous mixture compacted in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” Batch 
weights will not be permitted as a method of measurement 
unless the alternate provisions of subsection 401.03.01(a)1, 
“Plant Scales” are met, in which case the cumulative 
weight of all the acceptable batches will be used for 
payment. 

Tonnage shall conform reasonably close to that shown 
on the plans, unless otherwise directed. Due to possible 
variations in the specific gravity and voids of the aggre- 
gates, the thickness may vary from that shown on the 


plans. 
BASIS OF PAYMENT 


404.05.0i1 Payment. ‘The accepted quantity of mate- 
rials measured as provided in subsection 404.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per ton or cubic yard for roadmix bituminous surface 
ageregate, per ton for bituminous material (Liquid 
Asphalt) and per mile for mixing the roadmix bituminous 
pavement. 

The above prices shall be full compensation for furnish- 
ing all the material, mixing, loading, hauling, placing, com- 
pacting, and incidentals necessary for doing all the work 
involved in constructing roadmix bituminous surface, as 
shown on the plans or established by the Engineer. 

Full compensation for furnishing and applying bitumi- 
nous material or asphaltic emulsion as provided for in 
subsection 404.03.06, “Preparation of Existing Surface” 


259 


404 ROADMIX BITUMINOUS SURFACE 


shall be considered as included in the contract price paid 
for the principal items involved and no further compensa- 
tion will be allowed therefor. 

All payments will be made in accordance with sub- 
section 109.02, “Scope of Payment.” 

Partial payments for roadmix bituminous surface aggre- 
gate may be made in accordance with subsection 109.06, 
“Partial Payments.” 

Payment will be made under: 


Pay Item Pay Unit 
Roadmix Bituminous Surface Aggregate............ Ton or Cubic Yard 
Liquid "Asphalt (grace) fit TE ee Peers Ton 
Mixing Roadmix Bituminous Surface 

Cwidth):.s enter) Acre rors 1m tat eeeRete, Shin ete eee Mile 
Roadmixing Miscellaneous Areas 

Ca Oa) abe nn de ek ed er net oes bro latede satay toe Mon chee Rk Be Square Yard 
Roadmix Bituminous Shoulder 

Dikestrey Srih Seve Si ieter She ree eee Linear Foot 
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SECTION 405 


TACK COAT 
DESCRIPTION 


405.01.01 General. This work shall consist of pre- 
paring and treating an existing bituminus or concrete sur- 
face with bituminous material in accordance with these 
specifications and in reasonably close conformity with the 
lines shown on the plans or established by the Engineer. 


MATERIALS 


405.02.01 Bituminous Material. The type and grade 
of bituminous material will be specified in the contract. 
The grade may be changed one step by the Engineer dur- 
ing construction at no change in unit price. 

The bituminous material shall meet the applicable re- 
quirements of Section 703, “Bituminous Materials.” The 
bituminous material may be conditionally accepted at the 
source. 

Asphaltic emulsion used as a Tack Coat between the 
courses of plantmix surface or over an existing surface 
shall be of the type and grade specified and prepared for 
application as follows: 

The emulsion shall be cut back by water. Water shall 
be added in the quantity of forty (40) percent of the 
emulsion by weight. To accomplish this mixing, the dis- 
tributor shall be partly filled with water, and the correct 
proportion of emulsified asphalt shall then be added, and 
the remaining water to be added shall be sprayed into the 
tank under pressure and then thoroughly circulated within 
the distributor. 

CONSTRUCTION 


405.03.01 Equipment. The Contractor shall provide 
equipment for heating and applying the bituminous mate- 
rial. This equipment shall meet the requirements of sub- 
section 404.03.02, “Distributors.” 


4035.03.02 Weather Limitations. Application of bitu- 
minous material will not be permitted when the surface to 
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be treated is damp or wet or when weather conditions 
are unsuitable or when the atmospheric temperature or 
ageregate temperature is below forty (40) degrees Fahren- 
heit. | 


405.03.03 Preparation of Surface. The existing sur- 
face shall be patched and cleaned and be free of irregular- 
ities to provide a reasonably smooth and uniform surface 
to receive the treatment. The edges of existing pavements, 
which are to be adjacent to new pavement, shall be cleaned 
to permit the adhesion of bituminous materials. 

Where the Contractor is applying tack upon a previously 
constructed course under the contract, payment for patch- 
ing cleaning, repairing, etc., will be made at the Con- 
tractor’s expense, unless otherwise provided. Attention is 
directed to subsection 104.04, “Maintenance of Traffic” 
and subsection 105.14, “Maintenance During Construc- 
tion.” 

Where the Contractor is applying tack upon a previously 
constructed course not a part of the contract, and when 
there are no items or provisions to pay for preparing the 
existing surface, the Contractor shall be paid for such 
preparation under the provisions of subsection 104.03, 
“Extra Work.” 


405.03.04 Application of Bituminous Materials. The 
bituminous material shall be uniformly applied at the rate 
called for on the plans or ordered by the Engineer. When 
asphaltic emulsion is used, the temperature at the time of 
application shall be between one hundred (100) degrees 
Fahrenheit and one hundred fifty (150) degrees Fahren- 
heit unless otherwise ordered by the Engineer. When 
liquid asphalt is used, the temperature at the time of 
application shall conform to the applicable requirements 
in Table I of subsection 406.03.04 of Section 406, “Prime 
Coat.” 

The tack coat shall be applied in such manner as to 
offer the least inconvenience to traffic and to permit one- 
way traffic without pickup or tracking of the bituminous 
material. Tack coat shall be applied only so far in advance 
that it will be covered during the following thirty-six (36) 
hours. 
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METHOD OF MEASUREMENT 


405.04.01 Measurement. The quantity of bitumi- 
nous material to be measured for payment will be the 
number of tons conforming to all the requirements in the 
completed work. 

Bituminous material diluted as prescribed shall be meas- 
ured in tons of the diluted mixture acceptably applied to 
the surface. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


405.05.01 Payment. The accepted quantity of bitu- 
minous material measured as provided in subsection 405.- 
04.01, “Measurement,” will be paid for at the contract 
unit price bid per ton. 

The above prices shall be full compensation for furnish- 
ing the material, mixing, loading, hauling, placing, and 
incidentals necessary for doing all the work involved in 
placing tack coat, as shown on the plans or established by 
the Engineer, all in accordance with subsection 109.02, 
“Scope of Payment.” 

The Department reserves the right to increase or to omit 
all or any part of the estimated amount of bituminous 
material to be used and no additional compensation shall 
be allowed by reason of such increase or decrease. 

Payment will be made under: 


Pay Item Pay Unit 
PUsClMASPUAM MLV DCE ee ee ee er Ton 
Emnulsified (Asphalt (type)).te.. ea he Pe Ton 
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SECTION 406 


PRIME COAT 
DESCRIPTION 


406.01.01 General. This work shall consist of pre- 
paring and treating an existing surface with bituminous 
material, and blotter material, if required, in accordance 
with these specifications and in reasonably close conformity 
with the lines shown on the plans or established by the 
Engineer. 

MATERIALS 


406.02.01 Bituminous Material. The type and grade 
of bituminous material will be specified in the contract. 
The grade may be changed one step by the Engineer dur- 
ing construction at no change in unit price. 

The bituminous material shall meet the applicable re- 
quirements of Section 703, “Bituminous Materials.” The 
bituminous material may be conditionally accepted at the 
source. 


406.02.02 Sand Blotter. Sand blotter shall meet the 
requirements of subsection 705.03.05, “Sand Blotter.” The 
material may be accepted in stockpile at the source. 


CONSTRUCTION 


406.03.01 Equipment. The Contractor shall provide 
equipment for heating and applying the bituminous mate- 
rial and for applying blotter material. ‘The equipment shall 
meet the requirements of subsection 404.03.02, “Distribu- 
tors.” 


406.03.02 Weather Limitations. Bituminous mate- 
rial shall not be applied on a wet surface; when the 
atmospheric temperature is below fifty (50) degrees Fah- 
renheit or when weather conditions, in the opinion of the 
Engineer, would prevent the proper construction of the 
prime coat. 
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406.03.03 Preparation of Surface. The surface upon 
which the bituminous prime coat is to be placed shall con- 
form to the established lines and grades, shall be reason- 
ably smooth and uniform and shall be compacted to the 
required density. If the required density deteriorates from 
the time the gravel course was compacted originally and 
the time the prime coat is placed, for any reason whatso- 
ever, then the surface shall be recompacted to the required 
density at the expense of the Contractor. When required by 
the Engineer, an application of water shall be applied 
immediately before bituminous application. 


406.03.04 Application of Bituminous Material. Bitu- 
minous material shall be applied to the width of the 
section to be primed by means of a pressure distributor in 
a uniform, continuous spread. When traffic is maintained, 
not more than one-half (12) of the width of the section 
shall be treated in one application. Care shall be taken 
that the application of bituminous material at the junctions 
of spreads is not in excess of the specified amount. Excess 
bituminous material shall be squeegeed from the surface. 
Skipped areas or deficiencies shall be corrected. 

When traffic is maintained, one-way traffic shall be per- 
mitted on the untreated portion of the roadbed. As soon as 
the bituminous material has been absorbed by the surface 
and will not pick up, traffic shall be transferred to the 
treated portion and the remaining width of the section 
shall be primed. 

The bituminous material shall be uniformly applied at 
the rate called for on the plans or ordered by the Engineer. 
When asphaltic emulsion is used, the temperature at the — 
time of application shall be between one hundred (100) 
degrees Fahrenheit and one hundred fifty (150) degrees 
Fahrenheit. When liquid asphalt is used, the temperatures 
shall conform to the requirements of the following table: 
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Loading, Spraying, and Mixing Temperatures 
for Four-Grade Liquid Asphalt System 


PUGMILL MIXING 

TEMP. OF AGGRE- 

GATES FOR MC 

SPRAYING & SC Liquip 
TEMP. ASPHALTS, 

—° F.—. —’" F ——-\ 


All Grades Loading Temp. ° F.—Maximum* Min. Max. Min. Max. 


70 19S 105i 1753 1:90 10155 
250 245 140 225 125 200 
800 275 17a 12.55. 10s. 222 

3000 310 215 290 200 260 


*Line Temperatures 


406.03.05 Application of Blotter Material. If, after 
the application of the prime coat, the bituminous material 
fails to penetrate within three (3) to six (6) days and the 
roadway must be used by traffic, blotter material shall be 
spread in the amounts required to absorb any excess bitu- 
minous material. When necessary for traffic, blotter mate- 
rial may be spread prior to three (3) days’ penetrating 
time. 

METHOD OF MEASUREMENT 


406.04.01 Measurement. The quantity of bituminous 
material to be measured for payment will be the number of 
tons conforming to all the requirements in the completed 
work. The quantity of blotter sand measured for payment 
will be the number of tons or cubic yards conforming to 
all the requirements in the completed work. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


406.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 406.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per ton for bituminous material and per ton or cubic 
yard for blotter sand. 

When sand blotter is not included in the proposal and it 
is needed to protect the work or public traffic, it shall 
be furnished and spread as herein described, and payment 
therefor will be in accordance with subsection 104.03, 
“Extra Work.” 
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The above prices shall be full compensation for furnish- 
ing the material, mixing, loading, hauling, placing, and 
incidentals necessary for doing all the work involved in 
placing prime coat and sand blotter, as shown on the plans 
or established by the Engineer. 

The Department reserves the right to increase or to omit 
all or any part of the estimated amount of blotter material 
or bituminous material to be used and no additional com- 
pensation shall be allowed by reason of such increase or 
decrease. 

Watering will be paid for in accordance with Section 
210, “Watering.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Liquid Asphalt (@pQiewn yeeGor fon Yea a aie Ton 
Enitlsified:Asphalt(type)<.caces (28) swat Luoma ted wens Ton 
Bandi BlOUene: 10-0. at Satie eres ne pee Ton or Cubic Yard 
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SECTION 407 


SEAL COAT 
DESCRIPTION 


407.01.01 General. This work shall consist of an 
application of bituminous material on a compacted and 
bonded bituminous surface, and blotter material, if re- 
quired, in accordance with these specifications and in 
reasonably close conformity with the lines shown on the 
plans or established by the Engineer. 


MATERIALS 


407.02.01 Bituminous Material. The type and grade 
of bituminous material will be specified in the contract. 
The grade may be changed one step by the Engineer dur- 
ing construction at no change in unit price. 

The bituminous material shall meet the applicable re- 
quirements of Section 703, “Bituminous Materials.” The 
bituminous material may be conditionally accepted at the 
source. 


407.02.02 Sand Blotter. Sand blotter shall meet the 
requirements of subsection 705.03.05, “Sand Blotter.” The 
material may be accepted in stockpile at the source. 


CONSTRUCTION 


407.03.01 Equipment. The Contractor shall provide 
equipment for heating and applying the bituminous mate- 
rial and for applying blotter material. The equipment shall 
meet the requirements of subsection 404.03.02, “Distribu- 
tors.” 


407.03.02 Weather Limitations. Bituminous mate- 
rial shall not be applied on a wet surface, when the 
temperature is below fifty (50) degrees Fahrenheit or when 
weather conditions, in the opinion of the Engineer, would 
prevent the proper construction of the seal coat. 
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407.03.03 Preparation of Surface. Immediately be- 
fore applying the bituminous material the surface to be 
sealed shall be thoroughly cleaned of all dirt and loose 
material by sweeping with power brooms supplemented by 
hand brooms if necessary. The process of cleaning shall 
continue until dirt and loose material is removed from the 
entire width of the surfacing. 


407.03.04 Application of Bituminous Material. Bi- 
tuminous material shall not be spread later in the day 
than will permit the stopping of traffic control prior to 
darkness. Bituminous material shall be applied to only one 
designated traffic lane at a time and the entire width of 
the lane shall be covered in one operation. 

The bituminous material shall be uniformly applied at 
the rate called for on the plans or ordered by the Engineer. 
The temperature of the bituminous material shall conform 
to the applicable requirements of subsection 406.03.04, of 
Section 406, “Prime Coat.” 

The seal coat shall be applied in such manner as to offer 
the least inconvenience to traffic and to permit one-way 
traffic without pickup or tracking of the bituminous mate- 
rial. 

When a surface treatment is to be applied to the cen- 
tral portion of the pavement, the seal coat shall be applied 
to the shoulder at least four (4) days in advance of the 
application of the adjacent surface treatment requiring 
screenings, and the seal coats shall be applied in such a 
manner that the joint between the two types will present 


a neat and uniform appearance true to the line shown on — 


the typical cross section and as established by the Engi- 
neer. 


407.03.05 Application of Blotter Material. The ap- 
plicable requirements of Section 406, “Prime Coat,” shall 
apply to this Section 407, “Seal Coat,” when sand blotter 
is required. 


METHOD OF MEASUREMENT 
407.04.01 Measurement. The quantity of bitumi- 
nous material to be measured for payment will be the 
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number of tons conforming to all the requirements in the 
completed work. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


407.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 407.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per ton for bituminous material. 

The above price shall be full compensation for furnish- 
ing the material, mixing, loading, hauling, placing, and 
incidentals necessary for doing all the work involved in 
placing seal coat as shown on the plans or established by 
the Engineer. 

The Department reserves the right to increase or to omit 
all or any part of the estimated amount of bituminous 
material to be used and no additional compensation shall 
be allowed by reason of such increase or decrease. 

Sand blotter will be paid for in accordance with Sec- 
tion 406, “Prime Coat.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
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SECTION 408 


SURFACE TREATMENT 
DESCRIPTION 


408.01.01 General. This work shall consist of an 
application of bituminous material and cover of screenings 
applied on a previously compacted and bonded bituminous 
surface, all in accordance with these specifications and in 
reasonably close conformity with the lines shown on the 
plans or established by the Engineer. 


MATERIALS 


408.02.01 Bituminous Material. The type and grade 
of bituminous material will be specified in the contract. 
The grade may be changed one step by the Engineer dur- 
ing construction at no change in unit price. 

The bituminous material shall meet the applicable re- 
quirements of Section 703, “Bituminous Materials.” The 
bituminous material may be conditionally accepted at the 
source. 


408.02.02 Screenings. Screenings shall meet the re- 
quirements of subsection 705.03.04, “Screenings” for the 
size specified. Attention is directed to subsection 106.04, 
“Samples and Tests.” 


CONSTRUCTION 


4908.03.01 Distributors. The distributor shall meet 
the requirements of subsection 404.03.02, “Distributors.” 


408.03.02 Aggregate Spreader. The aggregate 
spreader shall be self propelled and supported by at least 
four (4) wheels equipped with pneumatic tires on two 
axles. The aggregate spreader shall be equipped with posi- 
tive control so that the required amount of material will be 
deposited uniformly over the full width of the bituminous 
material. 


408.03.03 Rollers. There shall be operating with 
each aggregate spreader, one pneumatic-tired roller and 
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one steel-wheel roller. The pneumatic-tired roller shall 
meet the requirements of subsection 401.03.04, “Rollers” 
(b). The steel-wheel roller shall meet the requirements of 
the same subsection, (a) or (c). 


408.03.04 Weather Limitations. Bituminous mate- 
rial shall not be spread when weather conditions are un- 
suitable, or when the atmospheric temperature is below 
sixty-five (65) degrees Fahrenheit or the pavement temper- 
ature is below eighty (80) degrees Fahrenheit. 


408.03.05 Maintaining Traffic. Where public traffic is 
being routed over a surface upon which a surface treatment 
is to be applied, the surface treatment shall not be applied 
to more than one-half the width of the traveled way at a 
time, and the remaining half width shall be kept free of 
obstructions and open for use by public traffic at all times 
until the surface treatment first applied is ready for use 
by traffic. 

Traffic will not be allowed on the newly placed bitumi- 
nous material and screenings until, in the opinion of the 
Engineer, the screenings and bituminous material have 
sufficiently set and bonded to prevent displacement by such 
traffic. 

When the newly completed surface treatment is open to 
traffic, the traffic shall be controlled by use of flagmen and 
a pilot car for a period of six (6) hours or for such time 
as deemed necessary by the Engineer as follows: 


(a) A flagman shall be stationed at the beginning of each 
newly completed section open to traffic, to stop oncoming 
traffic preparatory to piloting operations and shall be kept 
on duty during the entire control period. 

(b) Traffic control as described above shall be moved 
ahead progressively as the newly completed surface is open 
to traffic. 


408.03.06 Preparation of Surface. Immediately be- 
fore applying the bituminous material, the surface to be 
treated shall be thoroughly cleaned of all dirt and loose 
material by sweeping with power brooms supplemented by 
hand brooms if necessary. The process of cleaning shall 
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continue until the surfacing is exposed and all dirt and 
loose material is removed from the entire width of surfac- 
ing. 


408.03.07 Application of Bituminous Material. Bitu- 
minous material shall be applied by means of a pressure 
distributor in a uniform, continuous spread over the sec- 
tion to be treated. The temperature of the bituminous ma- 
terial shall conform to the applicable requirements of 
subsection 406.03.04, of Section 406, “Prime Coat.” The 
quantity of bituminous material to be used per square yard 
shall be as directed. If the texture of the surface is such 
that bituminous material penetrates too rapidly, a prelim- 
inary application of from 0.05 to 0.10 gallon per square 
yard of surface may be required. A strip of building paper, 
at least three (3) feet in width and with a length equal to 
that of the spray bar of the distributor plus one (1) foot, 
shall be used at the beginning of each spread. If the cutoff 
is not positive, the use of paper may be required at the end 
of each spread. The paper shall be removed and disposed 
of in a satisfactory manner. The distributor shall be mov- 
ing forward at proper application speed at the time the 
spray bar is opened. Any skipped areas or deficiencies shall 
be corrected. Junctions of spreads shall be carefully made 
to assure a smooth riding surface. } 

The length of spread of bituminous material shall not be 
in excess of that which trucks loaded with screenings can 
immediately cover. 

The spread of bituminous material shall not be more 
than six (6) inches wider than the width covered by the 
screenings from the spreading device. Under no circum- 
stances shail operations proceed in such manner that bitu- 
minous material will be allowed to chill, set up, dry, or 
otherwise impair retention of the screenings. 

The distributor, when not spreading, shall be parked so 
that the spray bar or mechanism will not drip bitumi- 
nous materials on the surface of the traveled way. 


408.03.08 Application of Screenings. Immediately 
following the application of the bituminous material, 
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screenings shall be spread at the required rate per square 
ard. 

‘ In order to avoid building a longitudinal joint, when 

spreading screenings on the first width of bituminous ma- 

terial, no screening shall be applied within six (6) inches 

of the edge adjacent to the next application of bituminous 

material. 

Bituminous material and screenings shall not be spread 
over a greater distance than can be rolled and finished 
within one (1) day’s operation. 

In order to eliminate dust film, screenings shall be mois- 
tened with water before being applied. In spreading the 
screenings, the equipment used shall be so operated that 
the fresh bituminous material will be covered before equip- 
ment wheels come upon it. 

Asphaltic emulsion applied to the road surface shall 
be covered with screenings before setting or breaking 
occurs. 

After the screenings have been spread upon the bitumi- 
nous material, any piles, ridges, or uneven distribution 
shall be carefully removed with flat bottom shovels, or 
other approved methods to insure against permanent ridges 
or bumps in the completed surface. Additional screenings 
shall be spread by hand in whatever quantities required to 
prevent picking up by the rollers or traffic. 

After the application of the screenings the surface where 
specified shall be lightly broomed or otherwise maintained 
as directed for a period of four (4) days or as directed. 
Maintenance of the surface shall include the distribution of 
screenings over the surface to absorb any free bituminous 
material and cover any area deficient in screenings. The 
maintenance shall be conducted so as not to displace im- 
bedded material. Excess material shall be swept at the time 
determined by the Engineer. 


408.03.09 Rolling. Rolling shall follow immediately 
behind spreading screenings to properly embed the 
screenings in the soft bituminous material and rolling shall 
commence at the outer edges and proceed toward the 
inner edge of each spread of bituminous material and 
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screenings, and shall be continued until the screenings are 
thoroughly set. 

The sequence of rollers and roller patterns will be estab- 
lished by the Engineer. 


METHOD OF MEASUREMENT 


408.04.01 Measurement. The quantity of bituminous 
material to be measured for payment will be the number 
of tons conforming to all the requirements in the completed 
work. The quantity of screenings measured for payment 
will be the number of tons or cubic yards conforming to 
all the requirements in the completed work. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


408.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 408.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per ton for bituminous material and per ton or cubic 
yard for screenings. 

The above prices shall be full compensation for furnish- 
ing the material, mixing, loading, hauling, placing, rolling, 
sweeping, and incidentals necessary for doing all the work 
involved in placing bituminous material and screenings, as 
shown on the plans or established by the Engineer. 

The Department reserves the right to increase or to omit 
all or any part of the estimated amount of screening 
material or bituminous material to be used and no addi- 
tional compensation shall be allowed by reason of such 
increase or decrease. 

Flagmen and pilot cars will be paid for in accordance 
with Section 624, “Accommodations for Public Traffic.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 
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SECTION 409 


PORTLAND CEMENT CONCRETE PAVEMENT 
DESCRIPTION 


409.01.01 General. This work shall consist of a 
pavement composed of Portland cement concrete, with or 
without reinforcement as specified, constructed on a pre- 
pared subgrade or base course in accordance with these 
specifications and in reasonably close conformity with the 
lines, grades, thicknesses, and typical cross sections shown 
on the plans or established by the Engineer. 

At the option of the Contractor, concrete pavement 
may be constructed with equipment utilizing stationary 
side forms or by the use of slip-form paving equipment. 


MATERIALS 


409.02.01 General. Materials shall conform to the 
requirements of the following sections and subsections: 


d Bk Dee ra ray a | Co ey ae, ee Se i se ee | Ree Subsection 706.03.03 
ASOUESC SUNG REE CALC eo ite a cree aen secs Subsection 706.03.01 
POT A Se Cite Nit eet ee nee cee tcp eer ste the haere og Section 701 
ict fi ak foal as no nt a RM or hal AES Oi EN ok toe be amet al Section 722 
Air Entrathine sAGiiix 0s 68cs va 90s ts oe ee Subsection 702.03.03 
olomin( DiOride. 5 22S oe ek Subsection 702.03.05 
A Yai ies Ft) tS eee seiner s aGzarteh icine tyre _Subsection 707.03.01 
CurmeaeMaterinis Ere tenet. sk One Subsection 702.03.01 
Subsrade Paper wise Li ae Bos, Subsection 702.03.02 
CIT EOTCETIOT Ts SHOT a ee eee Section 713 


An inadequate water supply shall be concluded sufficient 
cause for delaying or stopping mixing operations. In case 
of a deficiency of water, the requirements for subgrade and 
curing concrete previously placed shall have priority over 
mixing. 


409.02.02 Gradation Requirements. Gradation re- 
quirements shall conform to the requirements as specified 
in subsection 501.02.02, “Gradation Requirements.” 
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409.02.03 Concrete Properties and Tests. Portland 
cement concrete pavement shall be subject to the following 
requirements and test methods: 


Test Test Designation Requirements 
Flexural Strength of 
Concrete) 4) =e Nev. T442 Subsection 409.03.13, “Pro- 


tection of Pavement” 
Length of Drilled 
COOLS a eo ke tee Nev. T452 Subsection 409.04.02, 
“Pavement Thickness” 
Proportions of 
Coarse Aggregate 
in Fresh Concrete.....Nev. T449* Compliance with uniform- 
ity specified in test 
method 


Sliifip2#:24..S0itna.. Nev. T439 Table I 


Evaluation of Profiles.. Nev. T446 Subsection 409.03.11, 
“Riding Tolerances” 


12 foot Straightedge 


Tolerances:..........2:.... Nev. T380 0.01 ft. max. longitudinal 
—0.02 ft. max. trans- 
verse 


Method of Test for 
Specific Gravity and 
Absorption of 
Coarse Aggregate.....Nev. T492 Min. saturated surface dry 


condition 
Method of Test for 
Specific Gravity and 
Absorption of Fine 
Aggregate.................-- Nev. T493 Min. saturated surface dry 
condition 
*Referee Test Method 
CONSTRUCTION 


409.03.01 Classification and Proportions. The Con- 
tractor shall notify the Engineer not less than thirty-two 
(32) calendar days in advance of use of the proposed 
sources of materials and shall make arrangements for the 
Engineer to obtain samples as required for testing pur- 
poses. 
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When requested by the Contractor and allowed in writ- 
ing by the Engineer, samples will not be required from 
ageregate sources previously tested within the past one 
(1) year. 

Samples will not exceed five hundred (500) pounds for 
each separate grading. The Contractor shall furnish a 
written statement giving the cement factor in sacks per 
cubic yard, the proportions of cement, water, and each 
size of aggregate in S.S.D. condition, and the percentage 
of air in the concrete proposed for use in the work. If the 
Contractor proposes to use an admixture other than an 
air-entraining agent, he shall state its complete brand name 
and the quantity proposed to be used per sack of cement. 
The Engineer, after making such tests as he deems advis- 
able, will either accept the proposed materials and pro- 
portions or suggest modifications needed for acceptance. 
After acceptance by the Engineer of batch proportions and 
materials, they shall not be altered during the course of 
the work except as found necessary to maintain yield, 
cement factor, and unit weight within specification require- 
ments. 

Portland cement concrete shall be proportioned, using 
the aggregates tested, such that the requirements in Table 
I will be satisfied without falling below the minimum, 
or exceeding the maximum values given. 

The cement factor of any individual batch placed in the 
work shall not be more than 0.15 sack per cubic yard 
less, nor more than 0.25 sack per cubic yard greater than 
the designated factor (sacks of cement per cubic yard). 
Aggregates shall be batched and reported to the resident 
engineer. The weights used may be varied as necessary to 
comply with the above tolerances in cement factor and 
unit weight. 

Coarse and fine aggregate in each batch of concrete shall 
be combined in proportions that will produce a mixture 
within the grading limits for combined aggregates speci- 
fied as follows: 
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_ Grading Limits of Combined Aggregates 


' Sieve Sizes Percentage Passing 
V2 64 100 
114” 90-100 
17 50-86 
3%” 4575 
3” 38-55 
No. 4 30-45 
No. 8 23—3) 
No. 16 15-27 
No. 30 8—17 
No. 50 4-13 
No. 100 1-5 
No. 200 0-3 


409.03.02 Equipment. (a) General. Equipment and 
tools necessary for handling materials and performing all 
parts of the work must meet the approval of the Engineer 
as to design, capacity, and mechanical condition. This 
equipment shall be on the site, available for inspection, 
testing, and approval before paving operations are started. 
All equipment, tools, and machinery shall be maintained 
in a satisfactory working condition. 

The Contractor shall provide equipment of such capac- 
ity that the paver will operate continuously or at a con- 
stant rate of production insofar as feasible. In the event 
that any piece of equipment does not have sufficient 
capacity to keep pace with the other operations, the 
Engineer may limit the size of the batch or otherwise 
limit the rate of production to prevent poor workmanship, 
overloading of equipment, or frequent delays. 

Any equipment operating entirely or partially on the 
pavement, regardless of the age of the pavement, shall be 
equipped so that only rubber-tired wheels will come in 
contact with the pavement. 

(b) Batch Plant and Equipment. When the size of the 
batch of concrete aggregates to be mixed exceeds one 
cubic yard, the Contractor shall install and maintain in 
operating condition, an electrically actuated moisture meter 
that will indicate on a readily visible scale, the percentage 
of moisture in the fine aggregate as it is batched within 
a sensitivity of one-half (12) percent by weight of the fine 
aggregate. 
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For all batches with a volume of one cubic yard or more, 
the batching equipment shall conform to one of the follow- 
ing combinations: 

1. Separate boxes and separate dial or beam scales 
for weighing each size of aggregate. 

2. Single box and dial or multiple beam type scales 
for all aggregates. 

3. Single box or separate boxes and automatic 
weighing mechanism for all aggregates. 

In order to check the accuracy of batch weights, the 
gross weight and tare weight of batch trucks, truck mix- 
ers, and truck agitators, shall be determined when ordered 
by the Engineer. The equipment shall be weighed at the 
Contractor’s expense on scales approved by the Engineer. 

Aggregates and bulk cement for use in pavement shall 
be proportioned by weight by means of automatic propor- 
tioning devices of approved type conforming to the require- 
ments specified herein. 

Bulk cement shall be weighed on scales separate and 
distinct from the aggregate hopper or hoppers. The dis- 
charge mechanism of the bulk cement hopper shall be 
interlocked against opening before the full amount of 
cement is in the hopper, against closing before the contents 
of the hopper are entirely discharged and the scales are 
back in balance, and against opening when the amount of 
cement in the hopper is either over or under weight by 
more than one (1) percent of the amount specified. 

The bulk cement batcher and aggregate batched shall be 
so interlocked that a new batch of cement cannot be 
started until all weigh hoppers are empty, the scale at 
zero, and the discharge gates closed. The interlock shall 
permit no part of the batch to be discharged until all 
aggregate hoppers and the cement hopper are charged 
with the correct weight. 

The discharge gate on the cement hopper shall be so 
designed, to permit regulating the flow of cement into the 
aggregate as approved by the Engineer. 

Material discharged from the several bins shall be con- 
trolled by gates or by mechanical conveyors. The means 
of withdrawal from the several bins, and of discharge 
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from the weigh box, shall be so interlocked that not more 
than one bin can discharge at a time; that the order of 
discharge can be changed; and that the weigh box cannot 
be tripped until the required quantity from each of the 
several bins has been deposited therein. Should a separate 
weigh box be used for each size of aggregate, all may be 
operated and discharged simultaneously. 

When the discharge from the several bins is controlled by 


- gates, each gate shall be actuated automatically so that the 


: 
: 
: 
: 


_ required weight is discharged into a weigh box, after which 


the gate shall automatically close and lock. 
The automatic weighing device of the dial or multiple 
beam scale shall be so designed that the number of pro- 


- portions required may be set on the dial or dial control and 


beams at the same time, and that proportions and the 
sequence of weighing individual sizes may be changed 
without delay. 

It is the intention of this specification that the device 
shall be automatic to the extent that the only manual oper- 
ation required for proportioning the aggregates and cement 
for one batch shall be a single operation of a switch or a 
Starter. 

(c) Mixers. All mixing equipment shall meet the pro- 
visions set forth in subsection 501.03.06, “Machine Mix- 
ing.” 

(d) Finishing Equipment. 

1. Finishing Machine. Screeding and tamping shall 
be performed with two reciprocating screeds between 
which is mounted a tamping bar actuated at each end by 
positive displacement devices. 

2. Vibrators. The concrete for the full paving 
width shall be vibrated by means of surface vibrators 
with internal vibrators adjacent to each longitudinal edge 
or by some other method of vibration that produces 
equivalent results without segregation. The rate of vibra- 
tion shall be not less than 3,500 vibrations per minute 
for surface vibrators and 5,000 vibrations per minute for 
internal vibrators. The amplitude of vibration shall be 
sufficient to be perceptible on the surface of the concrete 
more than one (1) foot from the vibrating element. The 
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Contractor shall furnish a tachometer or other suitable 
device for measuring and indicating the actual frequency of 
vibrations. 

Vibrators shall not rest on new pavements or side 
forms. Power to the vibrators shall be so connected that 
vibration will cease when the forward or backward motion 
of the machine is stopped. 

(e) Concrete Saw. The Contractor shall provide sawing 
equipment adequate in number of units and power to com- 
plete the sawing with a water-cooled diamond edge saw 
blade or an abrasive wheel to the required dimensions and 
at the required rate. The Contractor shall provide at least 
one standby saw in good working order. An ample supply 
of saw blades shall be maintained at the site of the work at 
all times during sawing operations. 

(f) Forms. 

1. Side Form. Metal side forms shall be used ex- 
clusively and shall weigh, not including stakes, not less 
than eighteen (18) pounds per linear foot for pavement 
0.67 foot thick, not less than twenty (20) pounds per linear 
foot for pavement 0.75 foot thick, and not less than 
twenty-two (22) pounds per linear foot for pavement 0.83 
foot thick. 

For pavement edges more than 0.67 foot thick, the 
forms used for 0.67 foot pavement may be built-up by 
rigidly attaching a metal section to either the top or the 
bottom of the form, or both. The attachment and form 
shall act as a rigid unit and shali conform to the weight 
requirements above for the dimension of the built-up unit. 


The width of the base shall be equal to 0.67 foot or to | 


eighty (80) percent of the specified thickness of the pave- 
ment, whichever is the greater. 

Side forms shall be of such section and of sufficient 
rigidity, both in the form and in the interlocking connec- 
tion with the adjoining forms, that springing will not occur 
under the weight of the subgrading and paving equipment 
or from the pressure of the pavement when placed. The 
Contractor shall provide sufficient forms so that there will 
be no delay in placing the pavement due to lack of forms. 

Side form sections shall be straight, free from warps, 
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bends, indentations, or other defects. Defective forms shall 
be removed from the work. 

2. Slip Form. Slip-form paving equipment shall be 
equipped with traveling side forms of sufficient dimensions, 
shape, and strength to support the concrete laterally for a 
sufficient length of time during placement to produce pave- 
ment of the required cross section. 

No abrupt changes in longitudinal alignment of the 
pavement will be permitted. The horizontal deviation shall 
not exceed 0.10 foot from the alignment established by the 
Engineer. 


409.03.03 Preparation of Grade. Unless otherwise 
provided in the contract documents, concrete pavement 
shall be placed on a cement treated base conforming to the 
provisions of Section 305, “Portland Cement Treated 
Base.” 

The subgrade shall be moist at the time of placing con- 
crete. The subgrade shall be thoroughly wet the night be- 
fore or at least six (6) hours prior to placing the concrete, 
and again sprinkled immediately before the concrete is 
placed on it. Sprinkling shall be such that mud and pools 
of water will not be formed. At the time of placing the 
concrete, the grade shall not be muddy, soft, or frozen. 


409.03.04 Setting Forms. Before placing side forms, 
the underlying material shall be at the proper grade. Side 
forms shall have full bearing upon the foundation through- 
out their length and width of base and shall be placed to 
the required grade and alignment of the edge of the fin- 
ished pavement. They shall be so supported that they will 
not deviate vertically at any time more than 0.01 foot from 
the grade established by the Engineer. 

The maximum vertical deviation of the top of any side 
form, including joints, shall not exceed 0.01 foot from a 
twelve (12) foot straightedge, nor shall the inside face vary 
more than 0.02 foot from a twelve (12) foot straightedge. 
Stake pockets and interlocking devices shall be in such 
condition that they will prevent movement of the form. 

Side forms shall be staked firmly by means of steel 
stakes at each end of the section and at intermediate points 
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not more than five (5) feet apart and shall be so designed 
that stakes may be driven through the base of the form. 
Forms shall be provided with means for locking stakes in 
position. Side form sections shall be laid with an expansion 
gap of approximately 0.01 foot. The stakes used in staking 
side forms shall be of sufficient length so that the side 
forms will be held firmly in place. Any lateral movement 
of forms greater than 0.02 foot while supporting moving 
equipment shall be considered as evidence that the steel 
stakes do not hold the side forms firmly in place and longer 
stakes shall be provided by the Contractor at his expense. 

Immediately in advance of placing pavement and after 
all sub-grade operations are completed, side forms shall be 
trued and maintained to the required line and grade for a 
distance sufficient to prevent delay in placing the pave- 
ment. 

Side forms shall remain in place until the day after plac- 
ing the pavement, and in all cases until the edge of the 
pavement no longer requires the protection of the forms. 

Side forms shall be thoroughly cleaned and oiled each 
time they are used and before pavement is placed against 
them. 


409.03.05 Reinforcement. Concrete pavement shall 
be reinforced at structure approaches and other locations 
as shown on the plans or directed by the Engineer, and as 
specified in this section. 

Bar reinforcement shall conform to the provisions in 
Section 505, “Reinforcing Steel.” 

Bar reinforcement shall be held accurately and firmly in | 
position during the placing and compacting of the concrete 
without sagging by means of supporting devices which 
shall be left in place. The supports shall be specially manu- 
factured for the purpose and each support shall be capable 
of supporting a vertical load of two hundred (200) pounds. 


409.03.06 Mixing. Mixing of concrete shall conform 
to the provisions in subsections 501.03.06, “Machine Mix- 
ing,” and 501.03.08, “Retempering,” and in addition 
thereto shall meet the following requirements. 

Suitable non-resettable batch counter shall be provided 
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and maintained in proper operating order, which will cor- 
rectly indicate the number of batches proportioned at the 
batching plant and mixed in the mixers. 

All concrete shall be homogeneous and thoroughly 
mixed in appearance, and there shall be no lumps or other 
evidence of undispersed cement. 

Concrete mixed at the site of the work or in a central 
mixing plant, shall be mixed not less than fifty (50) seconds 
nor more than ninety (90) seconds. Four (4) seconds shall 
be added to the specified mixing time if timing starts the 
instant the skip reaches its maximum raised position. Mix- 
ing time ends when the discharge chute opens. Transfer 
time in multiple drum mixers is included in mixing time. 
The contents of an individual mixer drum shall be removed 
before a succeeding batch is emptied therein. 

The batch shall be so charged into the drum that a por- 
tion of the mixing water shall enter in advance of the 
cement and aggregates. The flow of water shall be uniform 
and all water shall be in the drum by the end of the first 
fifteen (15) seconds of the mixing period. The throat of 
the drum shall be kept free of such accumulations as may 
restrict the free flow of materials into the drum. 


409.03.07 Placing Concrete. The Contractor shall 
make adequate advance arrangements for preventing delay 


in delivery and placing of the concrete. An interval of more 


than forty-five (45) minutes between placing of any two 
consecutive batches or loads shall constitute cause for 
stopping paving operations and the Contractor shall make 
a contact joint at his expense at the location and of the 
type directed by the Engineer, in the concrete already 
placed. 

Unless otherwise specified, concrete pavement shall be 
placed in twelve (12) foot traffic lane widths separated by 
contact joints as shown on the plans, or, at the option of 
the Contractor, the concrete pavement may be placed 
monolithic two or more lanes wide without a contact joint, 
but with a longitudinal weakened plane joint at each traffic 
lane line. 

All concrete shall be used while fresh. The use of water 
for retempering any concrete will not be permitted. 


289 


409 PORTLAND CEMENT CONCRETE PAVEMENT 


Any concrete showing improper proportions of mate- 
rials, including water, shall not be used in the pavement 
and any such unsatisfactory concrete shall be removed and 
disposed of by the Contractor at his expense. 

The Contractor shall protect freshly placed concrete 
from damage by any cause and any damage shall be re- 
paired by the Contractor at his expense. 

Expansion joint material shall be protected while depos- 
iting fresh concrete adjacent thereto. 

Concrete work shall be adequately barricaded in all di- 
rections to protect the work. 

Equipment that damages the cement-treated base, as 
judged by the Engineer, will be prohibited from traveling 
thereon. 


409.03.08 Spreading, Compacting, and Shaping. (a) 
Side Form Construction. The concrete shall be distrib- 
uted uniformly with a mechanical spreader. 

The spread concrete shall be vibrated, screeded, and 
tamped by a machine or machines. 

The number and capacity of machines furnished shall be 
adequate to perform the work required at a rate equal to 
the progress of the mixer. Any delay in excess of fifteen 
(15) minutes in vibrating, screeding, and tamping shall 
constitute cause for stopping the mixer until the machines 
performing such work are again in proper position in the 
paving train. 

Screeding and tamping shall be performed by making at 
least two complete passes over the entire area of the pave- 
ment. On the first pass, the tamper shall be adjusted to 
produce the proper tamping action and the tamping bar 
shali not be operated during the second pass unless other- 
wise directed by the Engineer. The screeds shall be ad- 
justed to an elevation slightly above grade so that when 
properly consolidated and finished, the completed surface 
of the pavement will be at the established grade, true to the 
cross section shown on the plans, and free from porous 
areas. The tops of the forms or the adjacent pavement and 
the contact surface of the crawler tracks or wheels shall be 
kept clean by effective devices attached to the machine. 
The travel of the machine shall be maintained true without 
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lift, wobble, or other variation tending to affect precision 
screeding. The machine shall be of ample strength to with- 
stand severe use and shall be fully and accurately adjust- 
able to compensate for wear. During each pass of the 
machine, a roll of concrete shall be maintained ahead of 
the front screed for the entire width of pavement being 
placed and except when making an expansion joint, the 
machine shall not be operated beyond that point where the 
roll of concrete can be maintained. The intent of this spec- 
ification is that the equipment shall produce a surface re- 
quiring minimum cutting during the floating and final 
finishing as specified in subsection 409.03.10, “Finishing.” 

Concrete required to be placed in widths less than a 
traffic lane may be compacted and shaped by a powered 
mechanical compacting and shaping machine, supple- 
mented by hand methods as necessary. Where hand com- 
paction is performed, the tamper shall be constructed of 
heavy plank which length exceeds the width of pavement 
by a minimum of one (1) foot; shall be shod with a heavy 
strip of metal for a tamping surface; and shall be stiffened 
adequately to maintain the required shape during use. For 
concrete production in excess of forty (40) cubic yards per 
hour, and where all compaction is performed by hand 
methods, not less than two tampers shall be used. 

The hand tamper shall be used with a combined tamp- 
ing and longitudinal motion raising it from the side form 
-and dropping it to consolidate the concrete. A surplus of 
concrete shall be kept in front of the hand tamper and 
tamping shall continue until the required cross section is 
obtained and the mortar flushes slightly to the surface. 

Where hand compaction is performed on grades in ex- 
cess of five (5) percent, a light strike board constructed 
similar to the heavy tamper shall be used following the 
heavy tamper or tampers to correct any displacement 
caused by flow of the concrete. 

(b) Slip-Form Construction. Slip-form paving equip- 
ment shall spread, consolidate, screed, and float-finish the 
freshly placed concrete in such a manner that a minimum 
of finishing with a hand float, as specified herein, will be 
required to provide a dense and homogeneous pavement. 
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The concrete shall be distributed uniformly into final 
position by the slip-form paver without delay. 

The concrete, for the full paving width, shall be effec- 
tively consolidated by internal vibration with transverse 
vibrating units or a series of equally spaced longitudinal 
vibrating units. If a series of longitudinal vibrating units 
are used, they shall be equally spaced at intervals not to 
exceed two and one-half (212) feet, measured center to 
center. 

The term “internal vibration” specified in the above 
paragraph shall be construed to mean vibration by means 
of vibrating units located within the specified thickness of 
pavement section and a minimum distance ahead of the 
screed equal to the pavement thickness. 

When concrete is being placed adjacent to an existing 
pavement, that part of the equipment which is supported 
on the existing pavement shall be equipped with protective 
pads on crawler tracks or rubber-tired wheels on which the 
bearing surface shall be offset to run a sufficient distance 
from the edge of the pavement to avoid breaking or crack- 
ing the pavement edge. 

At locations inaccessible to slip-form paving equipment, 
concrete pavement shall be placed by methods and equip- 
ment conforming to the requirements for placing concrete 
in widths less than a traffic lane, as specified in subsection 
409.03.08(a), “Side Form Construction.” At such loca- 
tions, the use of stationary side forms conforming to sub- 
section 409.03.02(f)1, “Side Form” will be required. 
Locations inaccessible to the slip-form paving equipment 
shall be finished by the hand float method and equipment 
specified in subsection 409.03.10(c), “Hand Float Method.” 


409.03.09 Joints (a) General. Joints in pavement 
will be designated as longitudinal and transverse contact 
joints, transverse expansion joints, and longitudinal and 
transverse weakened plane joints, and shall be constructed 
as shown on the plans and in accordance with the following 
provisions. 

All transverse joints shall be constructed at the angle 
to the centerline of the pavement shown on the plans, and 
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the faces of all joints both transverse and longitudinal shall 
be normal to the surface of the pavement. 

All sawed joints shall be clean and free of all foreign 
material after completion of shoulder work and prior to 
acceptance of the contract. 

Bent tie bars shall be bent at right angles approximately 
four (4) inches from one end to form a support resting 
on the subgrade. The free end of the bar shall be bent along 
the side form so as to lie parallel to the pavement edge. 
After the first lane of pavement is completed, the bar shall 
be straightened to the proper position before paving the 
adjoining lane. If an “S” shaped bend is formed in straight- 
ening the bar, the offset from a straight line shall not be 
more than 0.1 foot. 

Straight tie bars shall be placed mechanically to a uni- 
form depth of 0.33 foot for the longitudinal joints in a 
multi-lane monolithic pavement. 

Tie bars may be bent at right angles against the form 
of the first lane constructed and straightened into final 
position before the concrete of the adjacent lane is placed, 
or in lieu of bent tie bars, approved two-piece connectors 
may be used. 

(b) Contact Joints. Contact joints are those made by 
placing fresh concrete against hardened concrete at 
planned locations. 

Concrete on both sides of longitudinal contact joints 
shall be connected with tie bars as shown on the plans. 

When the plans require the construction of keyways, 
the grooved portion of the keyway shall be constructed as 
part of the pavement width being placed. 

(c) Weakened Plane Joints. Weakened plane joints 
shall be formed by cutting a groove in the pavement with 
a power driven saw at the locations shown on the plans. 
The grooves shall be cut to a minimum depth of 0.17 foot 
and the width shall be the minimum width possible with 
the type of saw being used, but in no case shall the width 
exceed 0.02 foot. The sawed joint shall go through the 
pavement edge at full depth of cut. Every fourth planned 
transverse weakened plane joint in the initial lane of 
concrete and also the first joint immediately after the 
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transverse contact joint shall be sawed within twenty-four 
(24) hours after the concrete has been placed, unless 
otherwise permitted by the Engineer, the exact time to be 
determined by the Engineer. Every second planned trans- 
verse weakened plane joint shall be sawed within forty- 
eight (48) hours after placing the concrete, unless 
otherwise permitted by the Engineer, the exact time to be 
determined by the Engineer. The remaining longitudinal 
and transverse weakened plane joints may be sawed at such 
time, after twenty-four (24) hours, as the Contractor 
may elect, except they shall be completed before placing 
concrete in succeeding adjacent lanes and before per- 
mitting the Contractor’s traffic or public traffic to use 
the pavement. 

In succeeding lanes of the concrete pavement, transverse 
joints opposite those which have opened in the initial lane 
shall be sawed within twenty-four (24) hours after the 
concrete has been placed, the exact time to be determined 
by the Engineer, but in all cases not more than three (3) 
consecutive planned transverse weakened plane joints shall 
be omitted. The remaining longitudinal and transverse 
weakened plane joints may be sawed at such time, after 
twenty-four (24) hours, as the Contractor may elect, except 
they shall be completed before placing concrete in the 
succeeding adjacent lane and before permitting the Con- 
tractor’s traffic or public traffic to use the pavement. 

No sawing shall be done where volunteer transverse 
cracks exist. If a volunteer transverse crack falls within 
five (5) feet of the location of a proposed sawed joint, 
the sawed joint shall be omitted. Joints sawed in violation 
of the provisions in this paragraph will not be paid for. 

When the pavement is cured by means of a curing seal, 
all portions of the seal which have been disturbed by saw- 
ing operations shall be restored by spraying the areas 
with additional curing seal. 

The Contractor shall keep a standby power saw on the 
project at all times when concrete paving operations are 
under way. 

At the option of the Contractor, longitudinal weakened 
plane joints at traffic lane lines in multi-lane monolithic 
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concrete pavement may be formed by placing a continu- 
ous strip of plastic or other material which will not react 
adversely with the chemical constituents of the concrete. 
The joint insert material shall be of such width and char- 
acter that when placed vertically in the concrete it will not 
bond with the concrete and will form an effective weak- 
ened plane joint of 0.17 foot minimum depth. The joint 
material shall be inserted with a mechanical device that 
places the material in a continuous strip, except where 
intervening structures break the continuity of paving. 
Splices in the joint material will be permitted providing 
they are effective in maintaining the continuity of the 
joint material as placed. The joint material shall be placed 
in such manner that the top of the strip is not more than 
0.01 foot below the finished surface of the concrete. The 
joint material shall not be deformed from a vertical posi- 
tion, either in the installation or in subsequent finishing 
operations performed on the concrete. The alignment of 
the finished joint shall be uniformly parallel with the 
centerline of the pavement and shall be free of any local 
irregularity which exceeds 0.04 foot measured by a twelve 
(12) foot straightedge, except for normal curvature of cen- 
terline alignment. During the placing of the strip, the 
mechanical installation device shall vibrate the concrete 
sufficiently to cause the concrete to flow evenly about the 
joint material producing homogeneous concrete free of 
segregation and rock pockets or voids. 

(d) Transverse Expansion Joints. Transverse expan- 
sion joints shall be formed at structure approaches as 
shown on the plans and as specified herein. 

Transverse expansion joints shall be formed by means 
of joint filler strips conforming to the provisions in Section 
707, “Joint Materials,” and placed as specified herein. 
The joint strips shall be firmly supported in position by 
metal holders and end supports. The supports shall be 
held firmly in position and shall remain in place after 
completion of the pavement. 

The metal holders shall be fabricated of sheet steel not 
less than 16 gage. They shall be in the form of a deep 
channel, extending down on both sides of the joint strip 
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to a depth of not less than 0.37 foot. They shall be 
slotted and cut away as necessary, to allow the concrete 
to make contact with the joint strip at close intervals. The 
ends of the holders shall be spread to admit the end 
supports. 

During placing and compacting the concrete, the joint 
holder and end supports shall be so secured as to insure 
against movement of the joint strip and to keep the top 
edge of the joint strip approximately 0.04 foot below the 
surface of the finished pavement. After the concrete has 
been placed and compaction completed, the metal holder 
may be removed and a suitable shallow metal channel 
substituted therefor which shall fit snugly over the top 
edge of the joint strip and shall remain there until the 
joint is edged. 

Filler shall extend the full width of the concrete being 
placed less 0.04 foot and after the side forms have been 
removed, any concrete which has flowed around the ends 
of the joint filler shall be removed. 


409.03.10 Finishing. (a) General. Unless adequate 
lighting facilities are provided by the Contractor, placing 
of concrete shall cease at such time so that finishing opera- 
tions can be completed during daylight hours. 

Necessary workmen shall remain at work long enough 
to complete the finishing and curing of the pavement. 

At the start of each day’s work, the Contractor shall 
mark at the edge of the pavement nearest the outside 
shoulder with an approved stamp, his name, the month, 
day, and year such section is placed, and the Engineer’s 
station at the location of the joint. The stamp shall be 
approximately one (1) foot by two (2) feet in size and 
shall be furnished by the Contractor and the cost thereof 
will be included in the paving items. 

In case fine cracks or hair checks appear in newly 
placed concrete before it is thoroughly set, water shall be 
applied to the concrete surfacing, in the form of a fine 
fog mist until the finishing operations are completed and 
the curing is applied. 


296 


PORTLAND CEMENT CONCRETE PAVEMENT 409 


(b) Machine Float Method. The surface of the con- 
crete shall be finished smooth and true to grade by means 
of a machine float. 

The number and capacity of machines furnished shall be 
adequate to perform the work required at a rate equal to 
the progress of the mixer. Any delay in excess of thirty 
(30) minutes in performing the preliminary finishing shall 
constitute cause for stopping the mixer until the machine 
or machines performing such work are again in proper 
position in the paving train. 

The machine float shall be self propelled and designed 
to run on the side forms or adjacent lanes of concrete. 
When the machine float runs on the adjacent pavement, 
the pavement shall be protected as specified in subsection 
409.03.02(a), “Equipment—General.” The agggregate 
length of the floats in contact with the surface shall not 
be less than four (4) feet per foot of width of concrete be- 
ing finished. The floats shall be of such length and shall be 
set at angles with the axis of the machine so as to effec- 
tively spread and smooth the surface of the concrete, elim- 
inating unevenness and producing a surface texture of 
uniform appearance. The machine shall be equipped with 
a suitable full-width metal roller placed at one end ahead 
of all the floats, which roller will have the effect of more 
fully embedding the coarse aggregate in the cement mortar 
and of bringing a slight excess of mortar to the surface of 
the concrete. The machine shall be equipped with a suit- 
able water tank and spraying device designed to keep the 
roller clean and to spray water on the concrete surface 
as directed by the Engineer. Ali floats shall be constructed 
of hardwood, steel, or be steel shod. The roller and floats 
shall be equipped with adjusting devices which will permit 
the independent adjustment of each to the required cross 
section of the pavement and which will permit the lower- 
ing and raising of the floats both individually and as a 
unit. The machine shall be capable of operating at speeds 
adequate to perform all finishing operations necessary. 
The speed of operation shall be such as to give the best 
results. Alternative equipment may be substituted for the 
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equipment provided for in this section, provided the 
finished surface conforms to the provisions specified herein. 

(c) Hand Float Method. The surface of the concrete 
shall be finished smooth and true to grade with two wooden 
floats sixteen (16) feet long, one (1) inch thick and four 
(4) inches wide, rigidly ribbed and with adjusting screws 
between the rib and float bars at not more than two (2) 
foot centers, to insure a true and flat surface on the under 
side at all times. Each float shall be operated from the side 
of the pavement and the float shall be parallel with the 
centerline of the pavement. The edge of the float shall 
be used to cut down all high areas, and the material so 
removed shall be floated into the depressions until a 
true surface is obtained. Each successive passage of the 
float shall just lap the previous path. Upon completion 
of the passage, the float shall be brought back and the 
overlap between the two passages smoothed. 

The floats shall be operated as far back of the tamping 
machine as the concrete remains workable and the number 
of passes shall be sufficient to remove all perceptible ine- 
qualities. 

At least one spare float in good condition shall be avail- 
able on the work at all times. 

(d) Final Finish. After the preliminary finishing has 
been completed, the edges of an initial pavement lane shall 
be rounded to a one-half (12) inch radius. Transverse 
contact joints, expansion joints, and joints adjacent to an 
existing pavement shall be rounded to a one-fourth (14) 
inch radius. 

In advance of the curing operations, or as directed by ~ 
the Engineer, the pavement shall be textured with a drag 
strip of burlap or other device which will produce scoring 
parallel to the centerline. The burlap drag shall consist 
of one or more pieces of burlap fastened to a cross mem- 
ber riding on the subgrade or side forms by means of 
wheels or skids to form a continuous strip of burlap the 
full width of the pavement. Drags shall be maintained 
clean and free from encrusted mortar. Drags that cannot 
be cleaned shall be discarded and new drags substituted. 
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Completed pavement that is found to have a surface tex- 
ture which, in the opinion of the Engineer, would not 
provide satisfactory skid resistance, shall be ground or 
scored by abrasive means by the Contractor, at his ex- 
pense, to provide a surface texture satisfactory to the 
Engineer. 


409.03.11 Riding Tolerances. Upon completion of 
the pavement, any points that are high in excess of the 
straightedge tolerances set forth in subsection 409.02.03, 
“Concrete Properties and Tests,” shall be removed by 
abrasive means as provided in this section. 

Equipment that consistently produces a finished surface 
having a Profile Index of seven (7) inches per mile or less, 
shall be used. Should the Profile Index exceed the rate of 
seven (7) inches per mile, the paving operations shall be 
discontinued until other means and equipment are pro- 
posed for trial by the Contractor and are approved by the 
Engineer. Such revised methods and equipment shall be 
discontinued if they do not produce a finished surface hav- 
ing a Profile Index of seven (7) inches per mile, or less. 
Operations shall not be resumed until the Engineer ap- 
proves further changes in methods and equipment as 
proposed by the Contractor. 

In addition to the requirement for average Profile Index, 
all areas representing high points having deviations in ex- 
cess of 0.3 inch as defined in the following paragraph, 
shall be reduced by abrasive means until such deviations 
as indicated by reruns of the profilograph do not exceed 
0.3 inch. The deviations in excess of 0.3 inch shall be 
determined by measurement of the profilogram in accord- 
ance with Test Method No. Nev. T446. 

After grinding has been completed to reduce all indivi- 
dual deviations in excess of 0.3 inch as provided in the 
above paragraph, additional grinding shall be performed 
if necessary to reduce the Profile Index, as measured by 
the profilograph to seven (7) inches per mile, or less, in 
any 0.1 mile section along any line parallel to the edge 
of the pavement. 

Additional grinding shall be performed as necessary 
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to extend the ground area laterally to the nearest lane line 
or edge of pavement and longitudinally so that the grind- 
ing begins and ends at lines normal to the pavement center- 
line within any one ground area. It is the intent of this 
requirement that all ground areas be neat rectangular 
areas of uniform texture. 

The profile index requirements herein will not apply to 
the pavement within thirty (30) feet of either end of a 
bridge. The finished surface of such pavement shall, 
however, meet all other requirements in this section. 


409.03.12 Curing. (a) General. All Portland ce- 
ment concrete pavement must be cured for seventy-two 
(72) hours by the methods specified in this section, sub- 
ject to the conditions set forth in subsection 501.03.09(a), 
“Curing—General.” In case of low temperatures, the cur- 
ing period will be increased according to the provisions of 
subsection 501.03.10(b), ““Cold Weather—General.” 

(b) Curing Compound Method. Curing by use of 
curing compound shall be as specified in subsection 501.- 
03.09(c), “Curing Compound: Method.” The curing com- 
pound shall not be applied until all patching and surface 
finishing, except grinding, has been completed. When 
deemed necessary by the Engineer during periods of hot 
weather, fogging of the concrete with water shall be con- 
tinued after curing compound is applied until the Engineer 
determines that a cooling effect is no longer required. Such 
fogging after the application of the curing compound will 
be paid for as extra work as provided in subsection 104.03, 
“Extra Work.” 

(c) Waterproof Paper Method. Curing by use of 
waterproof membrane material shall be as specified in 
subsection 501.03.09(d), “Waterproof Paper.” 


409.03.13 Protection of Pavement. Concrete shall 
not be placed on frozen ground nor shall it be mixed or 
placed while the atmospheric temperature is below thirty- 
five (35) degrees Fahrenheit, unless adequate means are 
employed to heat the aggregates and water, and provision 
satisfactory to the Engineer has been made for protecting 
the work. 
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Placing concrete shall be stopped before the quantity 
of rainfall is sufficient to cause a flow or wash the surface. 

Upon written notice from the Engineer, all concrete 
which has been damaged shall be replaced by the Con- 
tractor at his expense. 

All concrete in pavement shall be protected from freez- 
ing or frost for a period of five (5) days after placing. 
The temperature of the surface of the concrete shall not 
be allowed to drop below forty (40) degrees Fahrenheit 
for this period of five (5) days. 

When ordered by the Engineer or shown in the contract 
documents, pavement crossings shall be constructed for 
the convenience of public traffic. The material and work 
necessary for the construction of such ramps, and their 
subsequent removal and disposal, will be paid for at the 
contract unit prices for the items of work involved and 
if there are no contract items for the work involved, pay- 
ment for pavement crossings will be made by force account 
work as provided in subsection 104.03, “Extra Work.” 
Where public traffic will be required to cross over the 
new pavement, Type III Portland cement shall be used 
in concrete. When Type III Portland cement is used in 
concrete, and if permitted in writing by the Engineer, the 
pavement may be opened to traffic as soon as the concrete 
has developed a modulus of rupture of four hundred fifty 
(450) pounds per square inch. 

No traffic or Contractor’s equipment, except for sub- 
grading equipment, will be permitted on the pavement 
before a period of ten (10) calendar days has elapsed 
after the concrete has been placed, nor before the concrete 
has developed a modulus of rupture of at least four 
hundred fifty (450) pounds per square inch, as deter- 
mined by Test Method No. Nev. T442. Concrete that 
fails to attain a modulus of rupture of four hundred fifty 
(450) pounds per square inch within ten (10) days shall 
not be opened to traffic until directed by the Engineer. 

Equipment used to prepare subgrade may be permitted 
to ride upon one edge of the previously placed concrete 
at the end of seventy-two (72) hours, provided, however, 
that no damage is done to the pavement edge by reason 
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of such operations. Any damage to the pavement resulting 
from such operations shall be repaired by the Contractor 
at his expense prior to placing the adjacent lane. 


METHOD OF MEASUREMENT 


409.04.01 Measurement, The number of square yards 
of concrete pavement to be measured for payment will be 
determined from horizontal measurements of the com- 
pleted finished surface of the pavement, except that the 
area for payment for approach slabs to structures and 
pavement end anchors will be determined by computing 
the total specified compacted volume of material in the 
slabs and anchors and converting such volume to an 
equivalent area based on the thickness of pavement placed 
on the traveled way. 

The quantity of tie bars will be determined from actual 
count of bars placed. 

The length of sawed transverse weakened plane joints 
shall be the length in feet of the transverse weakened 
plane joints actually sawed except as otherwise provided 
in subsection 409.03.09(c), “Weakened Plane Joints.” 
Volunteer cracks will not be included in the length of 
transverse weakened plane joints measured for payment. 
No measurement or separate payment will be made for 
longitudinal joints. 


409.04.02 Pavement Thickness. It is the intent of 
the specifications that concrete pavement shall be con- 
structed in accordance with the thickness requirements of 
the plans and specifications. Tolerances allowed for sub- 
grade construction and other specification provisions which 
may affect thickness shall not be construed to modify such 
thickness requirements. 

It is agreed by the parties that compliance with the 
thickness requirements for concrete pavement will be 
determined by the Engineer in accordance with the pro- 
visions in this subsection. It is further agreed by the 
parties that the liability of the Contractor for failure to 
comply with such thickness requirements and the rights of 
the State in the event of such failure shall likewise be 
governed by the provisions in this subsection. 
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For the purposes of these specifications, the primary unit 
of pavement will be the area of pavement placed in each 
day’s paving operations. Within such primary unit of 
pavement, there may be an area or areas which have been 
determined to be a secondary unit or units of pavement, 
as provided in subsection 409.04.02(b), “Thickness De- 
ficiency of More than 0.05 Foot.” In such case, the 
primary unit area will be reduced by the secondary unit 
area included therein. 

At such time after the concrete pavement has been 
placed, as is determined by the Engineer to be appropriate, 
thickness measurements will be made in each primary unit 
of pavement at the rate of not less than one measurement 
for each one thousand (1,000) linear feet of traffic lane, 
or fraction thereof, of pavement placed. The exact location 
and number of thickness measurements within each pri- 
mary unit, both longitudinally and transversely, will be as 
determined by the Engineer. In general, thickness meas- 
urements will be made at approximately uniform intervals 
throughout each primary unit of pavement. 

If required, secondary thickness measurements will be 
made as provided in subsection 409.04.02(b), “Thickness 
Deficiency of More than 0.05 Foot.” 

Pavement thickness variation, if any, from the thickness 
requirements of the plans and specifications will be deter- 
mined by comparing the actual thickness measurement 
with the thickness specified at the location where the meas- 
urement was made. Such variation will be determined to 
the nearest 0.01 foot as either excess or deficient thick- 
ness. 


(a) Thickness Deficiency of Not More Than 0.05 Foot. 
If the thickness measurements in a primary unit are 
deficient in thickness by not more than 0.05 foot, thick- 
ness variations in such unit will be averaged, algebraically, 
to the nearest 0.01 foot, to determine the average thick- 
ness deficiency, if any, in said primary unit. For the 
purpose of determining the average thickness deficiency, 
an excess thickness variation of more than 0.02 foot 
greater than the thickness specified will be considered to 
be 0.02 foot greater than the specified thickness. 
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For each primary unit of pavement which is deficient 
in average thickness, the Contractor shall pay to the 
Department as liquidated damages, or the Department, at 
its option, may deduct from any money due, or to become 
due the Contractor from the Department, an amount set 
forth in the following schedule: 


Deficiency Adjustment 


Average Thickness (dollar per square 
Deficiency (feet) yard) 
0.01 0.10 
0.02 0.25 
0.03 0.45 
0.04 0.70 
0.05 1.00 


(b) Thickness Deficiency of More Than 0.05 Foot. 
For each thickness measurement made in a primary unit 
by the Engineer that is deficient in thickness by more 
than 0.05 foot, the Engineer will determine from secondary 
thickness measurements the dimensions of the secondary 
unit area where the apparent thickness deficiency is more 
than 0.05 foot. The determination of the limits of said 
secondary unit area will be made by making secondary 
thickness measurements in each panel of pavement adja- 
cent to the panel in which the original measurement in 
the primary unit was made. This procedure will continue, 
regardless of unit boundaries, until such secondary unit 
area is bounded by panels in which the secondary meas- 
urement is deficient in thickness by 0.05 foot or less. 

Panels are the areas bounded by longitudinal and trans- 
verse joints and pavement edges. If a transverse weakened 
plane joint has been omitted at the location where a volun- 
teer crack exists, in accordance with the provisions in 
subsection 409.03.09(c), “Weakened Plane Joints,” the 
volunteer crack will be considered as a transverse joint 
only if the pavement adjacent thereto is not to be removed 
and replaced. If either longitudinal or transverse joints, 
or both, are eliminated by the special provisions or plans, 
the limits of panels will be determined by the Engineer 
as if such joints had been constructed. 

The secondary unit area will be made up of entire 
panels only. 
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Each panel in which secondary thickness measurements 
are made pursuant to the provisions in this subsection 
will be deemed to be, in its entirety, of the thickness shown 
by such measurement. 

After the Engineer has determined the limits of the 
secondary unit area, he will further determine, within such 
area, which panels, if any, will be required to be removed 
and replaced in accordance with procedure 1, below, 
and the panels, if any, which will remain in place in 
accordance with procedure 2, below: 

1. The Contractor shall, at his expense, remove 
and replace the concrete pavement in such panels with 
concrete pavement meeting the thickness and all other 
requirements of the contract documents. If the area to be 
removed is not bounded by longitudinal or transverse 
joints, the Contractor shall saw, at his expense, weakened 
plane joints at the location designated by the Engineer, 
conforming to the provisions in subsection 409.03.09(c), 
“Weakened Plane Joints.’’ Subgrade shall be lowered as 
necessary to meet the full thickness requirements. Replaced 
pavement will be tested for thickness compliance by 
means of additional secondary measurements and will be 
subject to all of the thickness requirements of the specifi- 
cations. 

2. The Contractor shall leave such panels of pave- 
ment in place without payment, if they meet all of the 
other requirements of the contract documents. 

The cost of all secondary thickness measurements 
made in accordance with the provisions in this subsection, 
including filling of any necessary holes with concrete, will 
be deducted from any money due, or that may become 
due, the Contractor under the contract. | 

After eliminating the secondary unit area, or areas, 
and the thickness measurements therein from considera- 
tion, the average thickness deficiency, if any, of the 
remainder of primary unit areas will be determined as 
provided in subsection 409.04.02(a), “Thickness Defi- 
ciency of Not More Than 0.05 Foot.” Secondary thickness 
measurements made outside of a secondary unit area may 
be used to determine average thickness deficiency, if any, 
in the remaining primary unit area in which they are taken. 


305 


409 PORTLAND CEMENT CONCRETE PAVEMENT 


The Contractor shall not be entitled to any additional 
compensation or extension of time due to any of the provi- 
sions in this subsection. 

No additional compensation will be allowed the Con- 
tractor for any pavement constructed in excess of the thick- 
ness requirements of the contract documents. 

If the Contractor believes that the number of thickness 
measurements made in primary unit areas by the Engineer 
in accordance with the provisions in this subsection are 
insufficient to fairly indicate the actual thickness of pave- 
ment placed, he may request that additional thickness 
measurements be made by the Engineer and such addi- 
tional measurements will be used in determining the aver- 
age thickness variation. The location of all such additional 
thickness measurements will be determined by the Engi- 
neer. The cost of all such additional measurements made, 
including filling of any necessary holes with concrete, will 
be deducted from any money due, or that may become due, 
the Contractor under the contract. 

All measurements will be made in accordance with sub- 
section 109.01, “(Measurement of Quantities.” 


BASIS OF PAYMENT 


409.05.01 Payment. The accepted quantities meas- 
ured as provided in subsection 409.04.01, “Measurement” 
and 409.04.02, “Pavement Thickness,” will be paid for at 
the contract unit price bid per square yard for Portland 
cement concrete pavement, per each for tie bars and per 
linear foot for saw transverse weakened plane joints. 

The above prices shall be full compensation for furnish- 
ing all the material including Portland cement and water, 
mixing, hauling, placing, finishing, and incidentals neces- 
sary for doing all the work as shown on the plans or estab- 
lished by the Engineer. 

Full compensation for furnishing and placing all mate- 
rials used in constructing transverse expansion joints at 
structure approaches, as indicated on the plans, shall be 
considered as included in the contract price paid per 
square yard for concrete pavement and no additional com- 
pensation will be allowed therefor. 
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Reinforcement will be paid for as provided in Section 
505, “Reinforcing Steel.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Partial payments for Portland cement concrete pave- 
ment may be made as set forth under subsection 109.06, 
“Partial Payments.” 

Payment will be made under: 


Pay Item Pay Unit 
Portland Cement Concrete 
Pavement (=. TIC OS et ree ee ae oe Square Yard 
he maya (a Wet reneuret ag. foes. een a ee ee nb nee ta ee ACN 
Saw Transverse Weakened Plane 
DEA ge eee ee ge Linear Foot 
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SECTION 501 


PORTLAND CEMENT CONCRETE 


DESCRIPTION 


501.01.01 General. This work shall consist of Port- 
land cement, fine aggregate, coarse aggregate, water and 
when specified, an air-entraining admixture, proportioned, 
placed, and cured as herein specified. 


MATERIALS 


501.02.01 General. Materials shall meet the require- 
ments of the following sections and subsections: 


Woaterte tye. 5e. Be See Shae eee eee Section 722 
Aggregate for Portland Cement 
Products..ccjetrtsi.-mi- woos werk licedla siencieeee Section 706 
POs aAn Us CseMenis.tc .t 08 2. cts aed RB eR at ee OR Ts Section 701 
Concrete Curing Materials and 
PRGIIIXUILES tort etree, tie tee Pee Et eee ee Section 702 


501.02.02 Gradation Requirements. The gradation 
requirements represent the extreme limits in determining 
the suitability of material. The gradation from any one 
source shall maintain a uniformity such that variations in 
the fineness modulus will not exceed + 0.2 from the fine- 
ness modulus of samples of the material offered for use. 
Fine aggregate from any one source having a variation in 
fineness modulus of more than 0.2 as prescribed above 
shall be rejected, or at the discretion of the engineer, may 
be accepted subject to such approved changes. The fineness 
modulus of fine aggregate shall be determined by adding 
the cumulative percentages, by weight, of material retained 
on each of U.S. Standard sieves Nos. 4, 8, 16, 30, 50, and 
100, and dividing by 100. 

Fine aggregates from different sources of supply shall 
not be mixed or stored in the same pile. They shall not be 
used alternately in the same class of construction or job- 
mix without written permission of the Engineer. Such per- 
mission shall be contingent on amending the job-mix and 
batch weights as necessary to protect the quality of the 
concrete produced. 
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If the fine aggregate for a job-mix is to be a composite 
material from two or more sources, material from respec- 
tive sources shall be proportioned separately or blended by 
methods which will maintain the degree of uniformity or 
gradation required by these specifications. 

Adequate supplies of aggregate shall be produced and 
stockpiled sufficiently in advance of construction opera- 
tions as to permit sampling and testing before use. 

Coarse aggregates secured from the same or different 
sources and which vary widely in gradation shall be placed 
in separate stockpiles or bins and recombined in propor- 
tions approved by the Engineer. Different sizes of aggre- 
gates shall be stored in stockpiles sufficiently removed from 
each other to prevent the materials at the edges of piles 
from becoming intermixed. 

If the Contractor changes the source of any size of ag- 
gregate, opportunity shall be given in advance of use to 
permit the Engineer to determine the concrete-making 
properties as provided in subsection 501.02.04, “Concrete 
Making Properties.” 


501.02.03 Admixtures. Air-entraining admixtures and 
water reducers and retarders shall conform to the require- 
ments of subsection 702.03.03, “Air-Entraining Admix- 
tures” and 702.03.04, “Water Reducers and Retarders.” 

No admixtures shall be used without written permission 
from the Engineer, except as otherwise provided in these 
specifications or in the special provisions. 

Admixtures shall not be used to replace cement. Admix- 
tures containing chlorides as CL— in excess of one (1) per- 
cent by weight shall not be used in prestressed concrete. If 
admixtures are used to entrain air, to reduce the water- 
cement ratio, to retard or accelerate setting time, or to 
accelerate the development of strength, they shall be used 
at the rate of dosage specified in the contract documents or 
as approved by the Engineer. 

When the use of an air-entraining agent is specified, it 
shall be added in a quantity conforming to Table I of sub- 
section 501.03.04, “Classifications and Proportions.” It 
shall be measured accurately into each batch by equipment 
and methods approved by the Engineer. Adjustments shall 
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be made in the weights of the aggregates used per batch to 
compensate for increased yield due to air-entrainment so 
that the quantities of cement per cubic yard of concrete 
remain constant. Such adjustments shall be made by de- 
creasing the weight of fine aggregate without changing the 
weight of coarse aggregate unless otherwise approved by 
the Engineer. 

Admixtures shall be measured accurately into each 
batch by methods approved by the Engineer. 

Except as otherwise provided for air-entraining agents, 
samples of admixtures proposed for use shall be submitted 
by the Contractor to the Engineer in advance of intended 
use sufficiently to permit tests to be made to determine 
compliance with claimed properties. 

Any type of admixture shall be uniform in properties 
throughout its use in the work. Should it be found that the 
admixture as furnished is not uniform in properties, its use 
shall be discontinued. 

Admixtures shall be dispensed in liquid form. Dispens- 
ers for liquid admixtures shall have sufficient capacity to 
measure at one time the full quantity required for each 
batch. Unless liquid admixtures are added to premeasured 
water for the batch, their discharge into the batch shall be 
arranged to flow uniformly into the stream of water. Dos- 
ages of liquid admixtures shall not vary from the dosage 
approved by the Engineer by more than five (5) percent. 
Equipment for measurement shall be designed for conven- 
ient confirmation of the accuracy of measurement. If more 
than one liquid admixture is used, each shall be dispensed 
by separate equipment unless otherwise permitted in writ- 
ing by the Engineer. 

When water-reducing agents or water-reducing retarders 
are used, the permitted dosage of the admixture shall not 
exceed that which will result in an increase in the drying 
shrinkage of the concrete in excess of twenty (20) percent 
when used in precast, prestressed concrete; ten (10) per- 
cent when used in cast-in-place prestressed concrete; ten 
(10) percent when used in cast-in-place reinforced con- 
crete; or three (3) percent when used in non-reinforced 
concrete pavements. 
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Water reducers shall reduce the water demand of con- 
crete for a given slump at least seven (7) percent when 
used at the maximum dosage recommended by the manu- 
facturer. Set retarders shall not be used in greater dosages 
than those recommended by the manufacturer, nor more 
than that needed to obtain the desired retardation. The 
strength of the concrete containing the admixture in the 
amount approved by the Engineer, shall at the age of forty- 
eight (48) hours and longer, be not less than that of similar 
concrete without the admixture. 

When the contractor proposes to use an air-entraining 
admixture which has been previously approved, he shall 
submit a certification stating that the admixture is the 
same as that previously approved. If an admixture offered 
for use is essentially the same (with only minor differences 
in concentration) as another previously approved material, 
a certification will be required stating that the product is 
essentially the same as the approved admixture and that no 
other admixture or chemical agent is present. 

Hither prior to or at any time during construction, the 
Engineer may require that the admixture selected by the 
Contractor be further tested to determine its effect upon 
the strength of the concrete. When so tested, seven (7) day 
compressive strength of concrete made with the cement 
and aggregates in the proportions to be used in the work 
and containing the admixture under test shall not be less 
than eighty-eight (88) percent of the strength of concrete 
made with the same materials and with the same cement 
content and consistency but without the admixture. 


3501.02.04 Concrete Making Properties. Portland ce- 
ment concrete shall be subject to the following require- 
ments and test methods: 
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Test Test Designation Requirements 

Compressive Strength 

of Molded Con- 

Siete MOVMOCtS ao... Nev. T475* Table I 
Making and Curing 

Concrete Compres- 

sion and Flexure 

Test Specimens in 

the JrAvoratory. —..) 4... Ney. 1455), 0 sho 
Making and Curing 

Concrete Compres- 

sion Test Specimens 

att thes Bield io a 3se.34> Neva T428iids ckee® 
Unit Weight and 

Cement Factor, 

Piesh-COuCrele resents Nev. T435 Table I 
Ate Outen, fy; Nev. T1432 Table I 
Method of Test for 

Specific Gravity and 

Absorption of Min. saturated surface 

Coarse Aggregate............. Nev. T492 dry condition 
Method of Test for 

Specific Gravity and 


Absorption of Fine Min. saturated surface 
Fae EAN op Lib Ne at 5 eas SR ora Nev. T493 dry condition 
TU s: Oe ae oe are Oe ae ee Nev. T439 or 
Nev. T4387 Table I 
Coring Concrete: 22 .205.....2-2- ASTM C42: Informational 


*A test shall be defined as the average of the breaking strength of three 
cylinders at twenty-eight (28) days. Cylinders will be required for each fifty 
(50) cubic yards, or portion thereof, placed each day. On small structures such 
as manholes, inlets, culverts, wingwalls, etc., the Engineer may vary the num- 
ber for small placements to tests for each twenty-five (25) cubic yards placed 
Over a several-day period. Other cylinders may be broken for informational 
purposes at various intervals when deemed advisable by the Engineer. 

+Test method to be determined by the Engineer. 

tWhen compressive strength tests as determined by Test Method No. Nev. 
T475 show compressive strengths less than the minimum required in Table I 
and liquidated damages are assessed in accordance with subsections 502.04.01, 
and 504.04.01, ‘‘Method of Measurement,” then the Contractor may, at his 
option, core the concrete in question according to ASTM C42 and break three 
drilled specimens therefrom. The test specimens will be taken at a location 
approved by the Engineer and in his presence. The average compressive 
strength of the three drilled specimens shall be used as the test result. The 
test shall be performed by a certified testing laboratory approved by the 
Department. Test Method ASTM C42 shall be accomplished as soon after 
the twenty-eight (28) day compressive strength tests as possible and in no 
case shall they be recognized as valid when more than twenty-eight (28) calen- 
dar days have elapsed from the time the Contractor has been notified in 
writing by the Engineer. The average of the compressive strengths of the 
drilled specimens as determined by Test Method ASTM (C42 shall be the 
referee in determining liquidated damages. Compressive strength test results 
shall be correlated to the twenty-eight (28) day compressive strength require- 
ment by Chart No. 1. Costs of performing the coring and related tests shall 
be borne by the Contractor. 
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CONSTRUCTION 


501.03.01 Equipment. Methods employed in per- 
forming the work, and all equipment, tools, and machinery 
used for handling materials and executing any part of the 
work, shall be subject to the approval of the Engineer. All 
equipment necessary shall be on hand and approved before 
concrete operations are begun by the Contractor. 

The Contractor shall maintain the equipment in good 
condition and adjustment. Concrete mixers and other 
equipment which are not adequate or suitable for the work 
shall be removed and suitable equipment shall be provided 
by the Contractor. 


501.03.02 Protecting and Sampling Cement. Suit- 
able means of storing and protecting the cement against 
moisture or other injurious effects shall be provided by the 
Contractor. Sacked or bulk cement which, for any reason, 
has become partially set or which contains lumps of caked 
cement shall be rejected and shall be immediately removed 
from the worksite. 

Different brands of cement shall not be mixed during 
use or in storage, nor shall they be used alternately in any 
one structure. The same brand and kind of cement shall be 
used in a given structure above the ground line. 

The sacked cement shall be so piled as to permit access 
for tally, inspection, and identification of each shipment. 

The Contractor shall obtain from the cement company 
from which the cement is purchased, a certificate stating 
that the cement delivered to the work complies with the 
specifications for the type of cement specified for use. The 
certificate shall be dated, signed, and indicate the quantity 
of shipment. Two copies shall be delivered directly to the 
Engineer in charge of the work. 

Upon receipt of the certificate of compliance, the Engi- 
neer may permit the use of the cement. When a certificate 
of compliance is not furnished the Engineer, the cement 
shall not be used in the work until a release for its use has 
been received by him from the Department’s Materials and 
Research Division. 

When a certificate of compliance is not furnished, the 
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Department shall be afforded sufficient time to make a 
seven (7) day test on approved brands of cement in com- 
mon use, and a twenty-eight (28) day test on new or unap- 
proved brands of cement. 

Whenever it is determined by subsequent laboratory 
tests of mill or field samples that the cement does not com- 
ply with the specifications, subsequent use of cement from 
the same cement company will be delayed, if required by 
the laboratory, until tests can be made on each lot of 
cement delivered. 

All cement not conforming to the specifications and all 
cement damaged by exposure to moisture shall be removed 
immediately and permanently from the work. 


501.03.03 Storage of Aggregates. The handling and 
storage of aggregates shall be such as to prevent segrega- 
tion or contamination by foreign materials. 

In placing materials in storage or in moving them from 
storage to the mixer, any method which may cause the 
segregation, degradation, or the combining of material of 
different gradings which will result in any stockpile or 
bunker failing to meet specified requirements shall be dis- 
continued and the materials shall be reprocessed or wasted. 


501.03.04 Classifications and Proportions. The Con- 
tractor shall notify the Engineer not less than thirty-two 
(32) calendar days in advance of use of the proposed 
sources of materials and shall make arrangements for the 
Engineer to obtain samples as required for testing pur- 
poses. 

When requested by the Contractor, exceptions to the 
above requirement may be granted in writing by the En- 
gineer under either of the following conditions: 


(a) The concrete structures on the project are minor in 
nature, such as culvert headwalls, manholes, small boxes, 
sidewalks, etc., generally, when less than one hundred 
(100) cubic yards of concrete are called for on the project. 

(b) When the aggregate source has been previously 
tested within the past one (1) year and accepted by the 
State. 
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Samples will not exceed five hundred (500) pounds for 
each separate grading. The Contractor shall furnish a writ- 
ten statement giving the cement factor in sacks per cubic 
yard, the proportions of cement, water, and each size of 
ageregate by weight in a saturated surface dry condition, 
and the percentage of air in the concrete proposed for use 
in the work. If the Contractor proposes to use an admix- 
ture other than an air-entraining agent, he shall state its 
complete brand name and the quantity proposed to be used 
per sack of cement. 

Portland cement concrete shall be proportioned, using 
the aggregates tested, such that the compressive strength 
requirements in Table I will be satisfied without falling 
below the minimum, or exceeding the maximum values 
given. The Contractor shall give the Engineer advance 
notice in writing when any changes are to be made in the 
batch proportions. 

Batches of concrete shall not vary more than =+ three 
(3) pounds per cubic foot in unit weight from design mix. 
The cement factor of any individual batch placed in the 
work shall not be more than 0.15 sack per cubic yard less, 
nor more than 0.25 sack per cubic yard greater than the 
designated factor (sacks of cement per cubic yard). Aggre- 
gates shall be batched and reported to the resident engi- 
neer. The weights used may be varied as necessary to 
comply with the above tolerances in cement factor and 
unit weight. 


501.03.05 Proportioning Methods. Except as here- 
inafter noted, aggregate bins shall conform to either (a) 
or (b) as follows: 


(a) Each specified size of aggregate shall be stored in a 
separate bin. Except as hereinafter specified, each bin 
shall be provided with an individual outlet gate, designed 
and constructed to prevent leakage when closed. The gates 
shall cut off quickly and completely. 

(b) Each size aggregate shall be weighed individually in 
a single bin, providing there is a satisfactory method em- 
ployed to eliminate any excess material resulting from 
over-charging of the bin before the material reaches the 
surge hopper. 
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(a) and (b) above will not be required when batching 
for culvert headwalls, manholes, small boxes, sidewalks, 
etc., and the total quantity of class A, AA, D, DA, con- 
crete called for on the project does not exceed 300 cubic 
yards. 

All aggregates for use in Portland cement concrete shall 
be proportioned by weight, with the exception that aggre- 
gates for culvert headwalls, short pieces of curbs and gut- 
ter, or small sections of sidewalk and related minor work 
may be proportioned either by weight or volume as the 
Contractor may elect. Measuring boxes of known capacity 
shall be furnished and used to measure each size of aggre- 
gate proportioned by volume. 

Batches requiring fractional sacks of cement will not be 
permitted, unless the Contractor elects to weigh the cement 
in each batch. 

Bulk cement shall be weighed separately when the batch 
is one (1) cubic yard or more. The scale and weigh hopper 
for the cement shall be separate and distinct from the 
aggregate hopper or hoppers. The discharge mechanism of 
the bulk cement hopper shall be interlocked against open- 
ing before the full amount of cement is in the hopper, 
against closing before the contents of the hopper are en- 
tirely discharged and the scales are back in balance, and 
against opening when the amount of cement in the hopper 
is underweight by more than one (1) percent of the amount 
specified. An interlock system will not be required on proj- 
ects having less than three hundred (300) cubic yards in 
the bid schedule. 

Scales utilized in the proportioning device may be of the 
springless dial type or of the multiple beam type. 

If of the dial type, the dial shall be of such size and so 
arranged that it may be read easily from the operating 
platform. 

If of the multiple beam type, the scales shall be provided 
with an indicator operated by the main beam which will 
give positive visible evidence of over or under weight. The 
indicator shall be so designed that it will operate during 
- the addition of the last four hundred (400) pounds of any 
weighing. The over travel of the indicator hand shall be at 
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least one-third of the loading travel. The indicator shall be 
enclosed against moisture and dust. 

Weighing equipment shall be insulated against vibration 
or movement of other operating equipment in the plant. 
When the entire plant is running, the scale reading and cut- 
off shall not vary from the weight designated by more than 
one (1) percent for cement and one and one-half (11%) 
percent for any size of aggregate, nor one (1) percent for 
the total aggregate in any batch. 

Scales shall be approved with a certificate of inspection 
as required in subsection 109.01, “Measurement of Quan- 
tities.” 

Should separate supplies of aggregate and material of 
the same size group, but of different moisture content or 
specific gravity be available at the proportioning plant, 
withdrawals shall be made from one supply exclusively 
and the material therein completely exhausted before start- 
ing upon another. 

Stockpiled aggregates shall be in a saturated surface dry 
condition just prior to batching. The moisture content of 
the aggregate shall be such that no visible separation of 
moisture and aggregate will take place during transporta- 
tion from the proportioning plant to the point of mixing. 
Aggregate containing excess moisture shall be stockpiled 
prior to use until sufficiently dried to meet the above re- 
quirements. 

Batches with cement in contact with damp aggregates 
shall be mixed within thirty (30) minutes after being pro- 
portioned. Batch trucks hauling more than one batch of 


cement and aggregate shall be so constructed that materials — 


do not flow from one compartment to another during haul 
or discharge. 

Coarse and fine aggregate shall be handled and meas- 
ured separately. Each bag of cement shall contain ninety- 
four (94) pounds net and shall be emptied directly into 
charging skip of the mixer. Water shall be measured either 
by volume or by weight. 

The equipment for measuring and supplying the water 
to the mixer shall be so constructed and arranged that the 
amount of water added to the mixture can be measured 
positively and that the predetermined quantity of water 
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required can be discharged rapidly in one operation into 
the mixing drum without dribbling. The equipment shall 
be so designed that water from the source of supply cannot 
enter the measuring tank while the water is being dis- 
charged from the measuring tank into the mixer. Tanks or 
other equipment for measuring and discharging water into 
the mixer shall be sufficiently accurate that the amount of 
water delivered to the mixer for any batch shall not vary 
more than one (1) percent from the required quantity of 
water for any position of the mixer with respect to level 
plane. The tanks or other equipment shall be so arranged 
as to permit the checking of the amount of water delivered 
by discharging into measured containers. 


501.03.06 Machine Mixing. (a) General. All con- 
crete shall be mixed in mechanically operated mixers, 
except that when permitted by the Engineer, batches not 
exceeding one-third (#4) cubic yard may be mixed by hand 
methods in accordance with the provisions of subsection 
501.03.07, “Hand Mixing.” Mixers shall have legible per- 
manently attached plates showing manufacturer’s rated ca- 
pacity, mixing speeds, and serial number. 

Mixers may be stationary mixers or truck mixers. Agi- 
tators may be truck mixers operating at agitating speed or 
truck agitators. Each mixer and agitator shall have at- 
tached thereto in a prominent place a metal plate or plates 
on which is plainly marked the various uses for which the 
equipment is designed, the manufacturer’s guaranteed ca- 
pacity of the drum or container in terms of the volume of 
mixed concrete and the speed of rotation of the mixing 
drum or blades. 

The Contractor, at his expense, shall furnish samples of 
the fresh concrete and provide safe and satisfactory facili- 
ties for obtaining the samples. 

Concrete mixers may be of the revolving drum or the 
revolving blade type and the mixing drum or blades shall 
be operated uniformly at the mixing speed recommended 
by the manufacturer. 

The temperature of materials as charged into the mixer 
shall be such that the temperature of the mixed concrete at 
the time it is placed in final position is not less than fifty 
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(50) degrees Fahrenheit nor more than ninety (90) degrees 
Fahrenheit. Aggregates and water used for mixing shall not 
exceed one hundred fifty (150) degrees Fahrenheit. 

Concrete for structures shall be mixed for a period of 
not less than sixty (60) seconds nor more than five (5) min- 
utes after all materials, including water, are in the mixer. 

Cement shall be batched and charged into the mixer by 
means that will not result either in loss of cement due to 
the effect of wind, or in accumulation of cement on sur- 
faces of conveyors or hoppers, or in other conditions which 
reduce or vary the required quantity of cement in the con- 
crete mixture. 

Stationary mixers having a capacity of one (1) cubic 
yard or more and all paving mixers shall be operated with 
an automatic timing device that can be locked by the Engi- 
neer. The time device and discharge mechanisms shall be 
so interlocked that during normal operations no part of the 
batch will be discharged until the specified mixing time has 
elapsed. 

The total elapsed time between the intermingling of 
damp aggregates and cement and the start of mixing shall 
not exceed thirty (30) minutes. 

Mixers and agitators which have an accumulation of 
hard concrete or mortar or worn blades shall not be used. 

When central-mixed concrete is furnished and non- 
agitating hauling equipment is used for transporting con- 
crete to the delivery point, for Portland cement concrete 
pavement, discharge into the laydown machine shall be 
completed within forty-five (45) minutes after the addition 
of the cement to the aggregates. 

(b) On-Site Mixed Concrete. When mixing at the site 
of the work the mixers used shall be of the paving or sta- 
tionary type. The size of batch shall not exceed the rated 
capacity as determined by the standard requirements of 
the Associated General Contractors of America, except 
that in paving mixers when used for Portland cement con- 
crete pavement, concrete slope protection, and curbs and 
sidewalks, the size of batch may exceed the rated capacity 
of the mixer as determined by the standard requirements 
of the Associated General Contractors of America to a 
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total of 32.4 cubic feet in 27 E mixers and 40.8 cubic feet 
in 34 E mixers, provided that all parts of the mixer will 
hold the overcharge without spillage, that the uniformity 
and strength of the resulting concrete is not reduced, and 
provided further that when paving mixers are operating on 
grades in excess of six (6) percent, the size of batch shall 
not exceed 29.7 cubic feet in 27 E mixers nor 37.4 cubic 
feet in 34 E mixers. 

(c) Ready-Mixed Concrete. Ready-mixed concrete shall 

include central-mixed, shrink-mixed and _transit-mixed 
concrete. Shrink-mixed concrete is that which has been 
mixed partially in a stationary mixer and the mixing com- 
pleted in a truck mixer. 
_ The size of batch in truck mixers and truck agitators 
shall not exceed the rated capacity as determined by the 
current Standard Requirements of Truck Mixer Manufac- 
turers Bureau. The size of batch in stationary mixers shall 
not exceed the rated capacity of the mixer as determined 
by the standard requirements of the Associated Contrac- 
tors of America. No batches requiring fractional sacks of 
cement will. be permitted unless all of the cement is 
weighed when added to the batch. 

If the use of ready-mixed concrete is approved, the pro- 
ducer shall use only that cement approved by the State for 
use on the project. State approved cement shall be stored 
at the concrete plant in such a manner that it can be iden- 
tified and kept separate from other cement. 

Ready-mixed concrete for structures shall be trans- 
ported in truck mixers or truck agitators. 

The mixer, when loaded to capacity, shall be capable of 
combining the ingredients of the concrete within the speci- 
fied time, into a thoroughly mixed and uniform mass and 
of discharging the concrete with a satisfactory degree of 
uniformity. The agitator, when loaded to capacity, shall be 
capable of maintaining the mixed concrete in a thoroughly 
mixed uniform mass and of discharging the concrete with 
a satisfactory degree of uniformity. 

Mixers and agitators shall be examined periodically for 
changes in condition due to accumulation of hardened con- 
crete or mortar or to wear of the blades. When any such 
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change of condition is found, the concrete should be sub- 
jected to the slump tests. If the tests indicate that the con- 
crete is not being properly mixed, the faulty equipment 
shall be corrected before its further use is allowed. 

Truck mixers shall be equipped with electrically or 
mechanically actuated revolution counters by which the 
number of revolutions of the drum or blades may be 
readily verified. The counters shall be of the continuous- 
registering, non-resettable type, which accurately register 
the number of revolutions, and shall be mounted on the 
truck mixer so that the Engineer may safely and conven- 
iently inspect them from alongside the truck. 

When a truck mixer is used, each batch of concrete 
shall be mixed for not less than seventy (70) nor more 
than one hundred (100) revolutions of the drum or blades 
at the rate of rotation designated by the manufacturer of 
the equipment as mixing speed. If any additional mixing is 
done, it shall be at the speed designated by the manu- 
facturer of the equipment as agitating speed. 

When  shrink-mixed concrete is furnished, concrete 
that has been partially mixed at a central plant shall be 
transferred to a truck mixer and all requirements for 
transit-mixed concrete shall apply. No credit in the num- 
ber of revolutions at mixing speed shall be allowed for 
partial mixing in a central plant. 

No additional mixing water shall be incorporated into 
the concrete during hauling or after arrival at the delivery 
point, unless permitted by the Engineer. If the Engineer 
permits additional water to be incorporated into the 
concrete, the drum shall be revolved not less than thirty 
(30) revolutions at mixing speed after the water is added 
and before discharge is commenced. 

The rate of discharge of mixed concrete from truck 
mixer-agitators shall be controlled by the speed of rota- 
tion of the drum in the discharge direction with the 
discharge gate fully open. 

When truck mixer or truck agitator is used for trans- 
porting concrete that has been completely mixed in a 
stationary mixer, mixing during transportation shall be at 
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the speed designated by the manufacturer of the equipment 
as agitating speed. 

When a truck mixer or agitator is used for transporting 
concrete, the concrete shall be delivered to the site of the 
work and discharge shall be completed within ninety (90) 
minutes after the introduction of the mixing water to the 
cement and aggregates, or the introduction of the cement 
to the aggregates. In hot weather, or under conditions 
contributing to quick stiffening of the concrete as deter- 
mined by the Engineer, a delivery time of less than ninety 
(90) minutes may be required. When a truck mixer is 
used for the complete mixing of the concrete the mixing 
operations shall begin within thirty (30) minutes after 
the cement has been intermingled with the aggregate. 

If the mixing plant is such a distance from the site of 
the work that it is not practical to have the mixed 
concrete delivered and placed in forms within the time 
limit specified, cement and water shall not be added until 
such time requirement can be complied with. 

The organization supplying concrete shall have sufficient 
plant capacity and transporting apparatus to insure con- 
tinuous delivery at the rate required. The rate of delivery 
of concrete shall be such as to provide for the proper 
handling and placing of concrete. An interval of more 
than forty-five (45) minutes between any two consecutive 
batches or loads, or a delivery and placing rate of less 
than eight (8) cubic yards of concrete per hour shall 
constitute cause for shutting down work for the remainder 
of the day, and if so ordered by the Engineer, the Con- 
tractor shall make, at his own expense, a construction 
joint at the location and of the type directed by the 
Engineer in the concrete already placed. 

After mixing of ready-mixed concrete has been com- 
pleted it shall be agitated continuously at agitating speed 
until it has been discharged from the drum. 

Concrete manufactured by any procedure which results 
in any unmixed lumps of cement in the mixed product 
shall be rejected. 

A ticket system shall be used for recording the trans- 
portation and delivery of batches from the plant to the 
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site of the work. The tickets will be issued by a State in- 
spector to the truck operator at the plant for each load. 
The tickets shall be delivered to the inspector at the site 
of the work. Loads which do not carry such tickets or 
which do not arrive in satisfactory condition shall not be 
used in the work. 


501.03.07 Hand Mixing. Hand mixing shall not be 
permitted, except in case of an emergency or under writ- 
ten permission of the Engineer. When permitted, it shall 
be done only on watertight platforms. The sand shall be 
spread evenly over the platform and the cement spread 
upon it. The sand and cement shall then be thoroughly 
mixed while dry by means of shovels until the mixture is 
of uniform color, after which it shall be formed into a 
“crater” and water added in the amount necessary to pro- 
duce mortar of the proper consistency. The material upon 
the outer portion of the “crater” ring shall then be shoveled 
to the center and the entire mass turned and sliced until a 
uniform consistency is produced. The coarse aggregate 
shall then be thoroughly wetted and added to the mortar 
and the entire mass turned and re-turned at least six times 
and until all of the stone particles are thoroughly covered 
with mortar and the mixture is of a uniform color and 
appearance. Hand mixing will not be permitted for con- 
crete to be placed under water. 


5901.03.08 Retempering. Concrete shall be mixed 
only in such quantities as are required for immediate use 
and shall be placed before initial set has taken place. 
Any concrete in which initial set has begun shall be 
wasted and not used in the work. No retempering of 
concrete shall be allowed. 


501.03.09 Curing. (a) General. All concrete shall 
be cured for the length of time hereinafter specified. If 
Type II cement is used, the curing time may be reduced 
as directed by the Engineer. In the event of low tempera- 
tures, the time will be increased according to the proce- 
dure specified in subsection 501.03.10(b), “Cold Weather.” 
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Curing shall commence immediately upon completion of 
the finish. In the event that the application or placement 
of the curing medium is delayed, curing will be as described 
under (b) below. 

(b) Water Method. The concrete shall be kept con- 
tinuously wet by the application of water for a minimum 
period of seven (7) days after the concrete has been 
placed. 

The entire surface of the concrete shall be kept damp 
by applying water in the form of a fine fog mist, until 
the surface of the concrete is covered with the curing 
medium. The moisture from the nozzle shall not be 
applied under pressure directly upon the concrete and shall 
not be allowed to accumulate on the concrete in a quan- 
tity sufficient to cause a flow or wash the surface. 

Cotton mats, rugs, carpets, or earth or sand blankets 
may be used as a curing medium to retain the moisture 
during the curing period. The cotton mats, rugs, or carpets 
shall be of such character that they will retain water. 

(c) Curing Compound Method. The entire surface of 
the concrete shall be sprayed uniformly with a curing 
compound. It shall be applied when just a light film of 
water is present on the surface. If the surface is dry, water 
shall be added as specified in (b) above before the curing 
compound is applied. 

On decks or slabs cured by this method, foot traffic must 
be held to a minimum and these surfaces shall not be 
used as a work area during the cure period. Should the 
film of the compound be damaged before the expiration of 
seven (7) days, the damaged portions shall be repaired 
immediately with additional compound. 

This method shall not be used on surfaces until all 
finishing is completed. 

‘The curing compound shall be delivered to the work in 
ready-mixed form. At the time of use, the compound shall 
be in a thoroughly mixed condition with the pigment 
uniformly dispersed throughout the vehicle. The com- 
pound shall not be diluted or altered in any manner, unless 
dilution is recommended by the manufacturer. 

Curing compound that has become chilled to such an 
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extent that it is too viscous for satisfactory application 
shall be warmed to a temperature not exceeding one 
hundred (100) degrees Fahrenheit. 

The curing compound shall be applied to the exposed 
surface at a uniform rate of one (1) gallon per one 
hundred fifty (150) square feet of area. 

(d) Waterproof Paper. The membrane shall be formed 
into sheets of such width as to provide a complete cover 
of the entire concrete surface. All joints in the sheets shall 
be securely cemented together in such a manner as to 
provide a waterproof joint. Overlap of sheets shall have 
a minimum lap of eighteen (18) inches. The sheets shall 
be securely weighted down by placing a bank of earth 
on the edges of the sheets or by other means satisfactory 
to the Engineer. 

The curing membrane shall remain in place for a period 
of not less than seven (7) days. 

Should any portion of the sheets be broken or damaged 
before the expiration of the curing period, the broken 
or damaged portion shall be immediately repaired with 
new sheets properly cemented into place, or water curing 
as described above shall commence immediately. Sections 
of the membrane shall not be used which have lost their 
waterproof qualities or have been damaged to such an 
extent as to render them unfit for curing. 

(e) Form Method. If forms are kept on concrete 
surfaces, this will be considered adequate cure for these 
surfaces. However, should the forms be removed within 
seven (7) days after the concrete has been placed, one 
of the above methods must be used on the exposed sur- 
faces. 

Attention is directed to subsection 502.03.12, “Removal 
of Falsework, Forms, and Housing.” 


501.03.10 Weather Limitations. (a) General. Con- 
crete placement will not be permitted when in the opinion 
of the Engineer, impending weather conditions may result 
in rain, snow, or low temperatures which will impair the 
quality of the finished work. In case rainfall should occur 
after placing operations are started, the Contractor shall 
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provide ample covering to protect the work. The placing 
of concrete shall be stopped before the quantity of rain- 
fall is sufficient to cause a flow or to wash the surface. If 
required by the Engineer, before any concrete is allowed 
to be placed, the contractor shall have adequate provisions 
on hand to protect the concrete from any impending 
weather conditions. In no case shall the Contractor be 
relieved of the responsibility of obtaining satisfactory work 
regardless of the weather. 

Upon written notice from the Engineer, all concrete 
which has become damaged shall be replaced by the 
Contractor at his expense. 

(b) Cold Weather—General. When it is necessary 
to place concrete at or below an atmospheric temperature 
of thirty-five (35) degrees Fahrenheit, or whenever in 
the opinion o fthe Engineer the temperature may fall below 
thirty-five (35) degrees Fahrenheit within the placing 
period, the water, aggregates or both shall be heated. Suit- 
able enclosures and heating devices shall be provided to 
maintain the concrete surface temperatures above forty 
(40) degrees Fahrenheit for seven (7) days. 

When aggregates or water must be heated, the concrete 
shall have a temperature of at least fifty (50) degrees 
Fahrenheit and not more than ninety (90) degrees Fah- 
renheit at the time of placing. Heating equipment or meth- 
ods which alter or prevent the entrainment of the required 
amount of air in the concrete shall not be used. The 
equipment shall be capable of heating the materials uni- 
formly. Aggregates and water used for mixing shall not be 
heated to a temperature exceeding one hundred fifty (150) 


_ degrees Fahrenheit. Materials containing frost or lumps 


of frozen material shall not be used. 

Stockpiled aggregates may be heated by the use of dry 
heat or steam. Aggregates shall not be heated directly 
by gas or oil flame or on sheet metal over fire. 

When aggregates are heated in bins, steam-coil or water- 
coil heating, or other methods which will not be detri- 
mental to the aggregates may be used. The use of live 
steam on or through binned aggregates will not be per- 
mitted. 
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Concrete shall not be placed upon frozen ground or on 
any other object having a temperature of thirty-two (32) 
degrees Fahrenheit or below. 

When concrete is to be placed in contact with cold 
reinforcing steel or previously placed concrete, measures 
shall be taken to raise the temperature of the steel and 
concrete to approximately fifty (50) degrees Fahrenheit 
before concreting shall begin. 

After the concrete has been placed, means shall be 
taken to protect the concrete from any impending low 
temperatures. In case of low temperatures, any time limit 
required for curing, form and falsework removal, and 
applying live loads shall be increased one (1) day for 
every day that the minimum temperature of the surface 
of the concrete drops below fifty (50) degrees Fahren- 
heit. Holes shall be drilled in the forms where required by 
the Engineer, and thermometers inserted, to determine the 
temperature of the concrete. 

(c) Low Temperature Protections—Insulating Blankets. 
Insulating blankets used to protect concrete from low 
temperatures shall be completely enclosed in liners bonded 
to both sides of the insulating mat. The liners shall have 
an extension on each side to form a flange so the blanket 
can be applied to the framework of the form. This cover 
must be fastened securely along the edges with enough 
overlap at joints of the blankets to insure that no opening 
will exist in the protection due to high winds or other 
adverse conditions. Provisions must be made to allow the 
reading of any thermometers placed inside of the protec- 
tion. When depositing concrete against previously cast 
concrete, the blanket insulation shall extend at least four- | 
teen (14) inches onto the existing concrete and securely 
held in place. 

The above method shall be continued for a minimum of 
seven (7) days, during which time the temperatures of 
the concrete shall not be allowed to fall below forty (40) 
degrees Fahrenheit. 

(d) Low Temperature Protection—Heating and Hous- 
ing. In order to meet the provisions of articles (a) and 
(b) of this subsection, the concrete may be protected by 


330 


PORTLAND CEMENT CONCRETE 501 


applying artificial heat within an enclosure. The enclosure 
shall be built with fire resistant material as far as prac- 
ticable. The heating system shall be so arranged as to 
provide uniform heating, insuring that the concrete farthest 
from the source of heat is receiving adequate protection. 

The above method shall be continued for a minimum of 
seven (7) days, during which time the temperatures of 
the concrete shall not be allowed to fall below forty 
(40) degrees Fahrenheit. 

(e) Removal of Protection. In removing low tempera- 
ture protection, the fall in temperature of the concrete 
surface shall not exceed twenty (20) degrees Fahrenheit 
in twenty-four (24) hours. 

({) Hot Weather. When atmospheric conditions (tem- 
perature, humidity, and wind) are such that rapid evapo- 
ration of mixing water from the concrete is likely to occur, 
the Contractor shall furnish and apply water to the con- 
crete in the form of a fine fog mist. The water shall be 
applied in sufficient quantity as necessary to curb the 
harmful effects which would result from rapid drying out 
of the concrete and to cool the concrete. 


BASIS OF PAYMENT 


501.05.01 Payment. Portland cement concrete will 
be measured and paid for in accordance with the provi- 
sions specified in the various sections of these specifications 
covering construction requiring concrete. 
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SECTION 502 


CONCRETE STRUCTURES 


DESCRIPTION 


502.01.01 General. This work shall consist of fur- 
nishing and placing Portland cement concrete in bridges, 
culverts, headwalls, retaining walls, and all other types of 
concrete structures. The concrete structures shall be con- 
structed to the lines and grades given by the Engineer and 
in accordance with the design shown on the plans; the 
concrete shall be of the class or classes of concrete desig- 
nated in the proposal and on the plans and shall conform 
to the requirements of Section 501, “Portland Cement 
Concrete.” Unless otherwise specified, Class AA concrete 
shall be used. 

MATERIALS 


502.02.01 General. The materials used shall be 
those prescribed for the several items which constitute the 


finished work and shall conform to the requirements for 
such materials in the following sections: 


Porat ecctrent COnClete 2) 2.2 in ie aon eee Section 501 
Concrete Curing Materials and 

VRAD Tes POT Fe: ee ee. A OTS oh Section 702 
TointyMatenalss: 4.04.73 syed: ties sill ane be Section 707 
REINGOLECIN CD Li 6 ie he ee Bere, ol at RS ie os Section 713 
Bliscellaneous Metals... cco eh tS Section 712 


Type II “low alkali” cement shall be used in all con- 
crete structures, unless otherwise specified. 


CONSTRUCTION 


502.03.01 Depth of Footings. The elevation of the 
bottoms of footings, as shown on the plans, shall be con- 
sidered as approximate only and the Engineer may order, 
in writing, such changes in dimensions or elevations of 
footings as may be necessary to secure a satisfactory 
foundation. 


502.03.02 Forms. All forms shall be built mortar 
tight and of sufficient rigidity to prevent distortion due to 
the pressure of the concrete and other loads incidental to 
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the construction operations. Forms previously used shall 
be thoroughly cleaned of all dirt, mortar, and foreign 
matter before being reused. Before concrete is poured in 
forms all inside surfaces of the forms shall be thoroughly 
coated with an approved coating or form oil. Coating or 
form oil shall leave no film on the surface of the form 
that can be absorbed by the concrete. When required by 
the Engineer and immediately before placing concrete, the 
forms shall be thoroughly wetted with water. 

When requested by the Engineer, the Contractor shall 
submit detailed plans of form work for examination by 
the Engineer. If such plans are not satisfactory to the 
Engineer, the Contractor shall make such changes as may 
be required, but it is understood that the Engineer’s con- 
currence in the use of the plans as submitted or corrected 
shall in no way relieve the Contractor of responsibility in 
obtaining satisfactory results. 

The forms shall be substantial and unyielding and shall 
be so designed that the finished concrete will conform to 
the proper dimensions and contours. The design of the 
forms shall take into account the effect of vibration on 
the concrete as it is placed. 

Forms shall be filleted at all exposed corners unless 
corners are rounded as hereinafter provided. Triangular 
molding used for fillets shall have two (2) equal sides. In 
general, the width of the equal sides of moldings shall be 
three-fourths (34) inch; for massive work, such as heavy 
pier copings and columns, the width shall be one and one- 
half (172) to two (2) inches. Top edges of walls may 
be filleted or rounded as hereinafter provided for curbs. 
Top edges of curbs and slaps shall be rounded with an edg- 
ing tool to a radius of one-half (14) to three-fourths (% ) 
inch. 

When concrete is placed in excavation, forms shall be 
provided for all vertical surfaces unless otherwise per- 
mitted by the Engineer. On thin walls, such as abutments, 
wing walls, and retaining walls, the forms on one face shall 
be built up as the concrete is poured, but only to such 
elevation as will permit proper placing and thorough spad- 
ing, and in no case greater than the height which can be 
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placed in one day’s run. Ports shall be provided in high, 
thin walls to permit thorough cleaning before placing 
concrete. 

If the forms develop any defects, such as bulging or 
sagging, after the concrete has been poured, that portion 
of the work shall be corrected in a manner satisfactory to 
the Engineer, without additional compensation to the 
Contractor. 

During the erection and after the completion of the 
forms, they shall be protected in such manner as to pre- 
clude shrinkage, warping, curling, and distortion. Form 
lumber used a second time shall be free from bulge or 
warp and shall be thoroughly cleaned. 

Forms for concrete over or in the vicinity of operating 
railroads shall be so constructed and placed that standard 
clearances demanded by the railroad company will be 
maintained at all times. 

The falsework and forms supporting the bottom slab 
of the superstructure of box girder structures shall remain 
in place until the curing period of the deck of the super- 
structure has expired. Unless otherwise permitted by the 
Engineer, forms for the webs of box girders shall be re- 
moved before the deck slab is poured. All interior forms 
in box girders, except those permitted to remain in place, 
shall be completely removed and the inside of the box 
girder cleared of all loose material and swept clean. 

Side forms for beams, girders, columns, railing, or 
other members of the structure wherein the forms do not 
resist dead load bending may be removed within a period 
from two (2) hours to seven (7) days as permitted by the 
Engineer, provided that satisfactory arrangements are 
made for curing and protecting the concrete thus exposed. 

The side forms for arch rings, columns and piers shall 
be removed before the members of the structure which 
they support are poured or placed, so that the quality of 
the concrete may be inspected. All such side forms shall 
be so constructed that they may be removed without dis- 
turbing other forms which resist direct load or bending 
stresses. 
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The condition of the forms will have a direct bearing 
upon the amount of finishing required. 

Full pieces of forms shall be used and shall extend from 
the bottom to the top of the wall or post. 

Curved surfaces shall be formed to provide a smooth 
surface without visible breaks. 

The forms shall be so constructed that portions, where 
finishing is required, may be removed without disturbing 
portions of forms to remain. 

Forms shall be of sufficient strength to carry the dead 
weight of the concrete as a liquid without a deflection, in 

|b 


excess of 270, and if such deflection occurs, it shall be 
sufficient cause for rejection of the work. 

Forms for girders and slabs shall be cambered in such 
amount as may be required by the Engineer. 

Approved form clamps or bolts shall be used to fasten 
forms. The use of ties consisting of twisted wire loops to 
hold forms in position during the placing of concrete will 
not be permitted. 

Bolts or form clamps shall be positive in action and 
shall be of sufficient strength and number to prevent 
spreading of the forms. They shall be of such type that 
they can be entirely removed or cut back sufficiently to 
allow finishing of the concrete. All forms for the outside 
surfaces shall be constructed with stiff wales at right angles 
to the studs and all form clamps shall extend through and 
fasten such wales. 

Plywood for forms shall be “exterior type” of the 
grade Concrete-Form Exterior, conforming to the specifi- 
cations of the U.S. Department of Transportation, National 
Bureau of Standards, Commercial Standards, latest edi- 
tion. Plywood form panels shall be furnished and placed 
in four (4) foot widths and in uniform lengths of not less 
than eight (8) feet, except where the dimensions of the 
member form are less than the specified panel dimensions. 
Where form panels are attached directly to the studding 
or joists, the panel shall not be less than five-eighths (5% ) 
inch thick. Form panels less than five-eighths (5%) inch 
thick, otherwise conforming to the requirement herein 
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specified, may be used with continuous backing of one 
(1) inch nominal thickness surfaced material. All form 
panels shall be placed in a neat symmetrical pattern sub- 
ject to the approval of the Engineer. The panel shall be 
placed with the long dimension perpendicular to the studs. 
Approved corrugated metal forms may be used for the 
structural slab, provided the specified cover for the rein- 
forcing steel is maintained above the crest of the corruga- 
tion. When the decision is made by the Contractor to use 
corrugated metal forms, the additional structural concrete 
required by their use shall be provided at his expense. 


502.03.03 Falisework. Detailed plans of the false- 
work or centering shall be furnished by the Contractor to 
the Engineer in accordance with subsection 105.02, “Plans 
and Working Drawings” for any structures having a clear 
cast-in-place span of twenty (20) feet or over or any cast- 
in-place structure over traffic. If such plans are not satis- 
factory to the Engineer, the Contractor shall make such 
changes in them as may be required. 

All falsework or centering shall be designed and con- 
structed to provide the necessary rigidity and to support the 
loads. Falsework for the support of superstructures for 
box girder spans shall be designed to support the loads 
that would be superimposed were the entire superstructure 
poured at one time. 

For designing falsework and centering, a weight of one 
hundred fifty (150) pounds per cubic foot shall be as- 
sumed for green concrete (one hundred twenty (120) 
pounds for lightweight concrete) and an allowance of not 
less than twenty-five (25) pounds per cubic foot for 
forms, live load, and impact. Falsework or forms shall be 
constructed to produce in the finished structure the lines 
and grades indicated on the plans. Suitable screw jacks 
or wedges in pairs shall be used in connection with false- 
work or centering to set the forms to grade or cambered 
as shown on the plans, or to take up any settlement in 
the form work either before or during the placing of con- 
crete. Excessive use of blocking and shims shall be cause 
for rejection of the falsework. Falsework failures shall 
become the sole responsibility of the Contractor. 
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Immediately prior to placing bridge deck or slab con- 
crete, the Contractor shall check all falsework and 
wedges or jacks and shall make all necessary adjustments. 
Care shall be exercised to insure that settlement and deflec- 
tion due to the added weight of the deck or slab concrete 
will be a minimum. Suitable means such as telltales shall 
be provided by the Contractor to permit ready measure- 
ment of settlement and deflection as it occurs. 

Falsework or centering shall be founded on a solid foot- 
ing safe from undermining and protected from softening. 
Falsework which cannot be founded on a satisfactory foot- 
ing shall be supported on piling which will be spaced, 
driven, and removed in a manner approved by the Engi- 
neer. 

Arch span shall be removed uniformly and gradually 
beginning at the crown and working toward the spring, 
to permit the arch to take its load slowly and evenly. 
Centering for bridges having two or more adjacent arch 
spans shall be struck simultaneously. 


502.03.04 Reinforcement. Reinforcing shall be fur- 
nished and placed as shown on the plans and in accordance 
with the applicable provisions of Section 505, “Reinforc- 
ing Steel” of these specifications. 


502.03.05 Cofferdams and Cribs. Cofferdams for 
foundation construction shall be carried well below the 
bottom of the footings and shall be well braced and as 
watertight as practical. The interior dimensions of coffer- 
dams shall be such as to provide sufficient clearance for 
constructing forms and, when no seal is placed, to permit 
pumping outside the forms. 

The Contractor shall submit for approval, drawings 
showing proposed method of construction of cofferdams or 
cribs in accordance with subsection 105.02, “Plans and 
Working Drawings.” Approval of such drawings shall in 
no way relieve the Contractor of his responsibility under 
the contract for the successful completion of the improve- 
ment. Cofferdam construction shall not start before the 
submitted drawings are approved and returned. 
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After the completion of the substructure, the cofferdams 
with all sheeting and bracing shall be removed to one (1) 
foot below the stream bed, by the Contractor, and such 
removal shall be performed in such a manner as not to 
disturb or mar the finished concrete foundation. Removal 
of cofferdams, sheeting, and bracing shall be considered 
subsidiary to other pay items of work and no further 
payment will be made therefor. 


502.03.06 Pumping Water. Pumping from the in- 
terior of any foundation enclosure shall be done in such 
a manner as to preclude the possibility of the movement of 
water through any fresh concrete. No pumping will be per- 
mitted during the placing of concrete or for a period of at 
least twenty-four (24) hours thereafter, unless it be done 
from a suitable pump separated from the concrete work 
by a watertight wall or other effective means. 

Pumping to unwater a sealed cofferdam shall not com- 
mence until the seal has set sufficiently to withstand the 
hydrostatic pressure. 


502.03.07 Mixing Concrete. All concrete shal! be 
mixed and proportioned as speciliae in Section 501, 
“Portland Cement Concrete.” 


502.03.08 Handling and Placing Concrete. (a) Gen- 
eral. In preparation for the placing of concrete, all saw- 
dust, chips, and other construction debris and extraneous 
matter shall be removed from the interior of forms. Struts, 
stays, and braces, serving temporarily to hold the forms 
in correct shape and alignment, pending the placing of 
concrete at their locations, shall be removed when the 
concrete placing has reached an elevation rendering their 
service unnecessary. These temporary members shall be 
entirely removed from the forms and not. buried in the 
concrete. 

No concrete shall be used which does not reach its final 
position in the forms within the time stipulated under 
Section 501, “Portland Cement Concrete.” 

Surfaces on which concrete is to be placed shall be 
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thoroughly moistened with water immediately before plac- 
ing concrete. 

Concrete shall be placed so as to avoid segregation of 
the material and the displacement of the reinforcement. 
The use of long troughs, chutes, and pipes for conveying 
concrete from the mixer to the forms shall be permitted, 
only on written authorization of the Engineer. In case an 
inferior quality of concrete is produced by the use of such 
conveyors, the Engineer may order discontinuance of their 
use and the substitution of a satisfactory method of placing. 

Open troughs and chutes shall be of metal or metal 
lined; where steep slopes are required, the chutes shall be 
equipped with baffles or be in short lengths that reverse 
the direction of movement. 

All chutes, troughs, and pipes shall be kept clean and 
free from coatings of hardened concrete by thoroughly 
flushing with water after each run; water used for flushing 
shall be discharged clear of the structure. 

When placing operations would involve dropping the 
concrete more than five (5) feet, it shall be deposited 
through sheet metal or other approved pipes, except when 
placing concrete for thin vertical walls less than fifteen 
(15) inches thick, double belting may be used in lieu of 
adjustable pipes or elephant trunks. As far as practicable, 
the pipes shall be kept full of concrete during placing and 
their lower ends shall be kept buried in the newly placed 
concrete. After initial set of the concrete, the forms shall 
not be jarred and no strain shall be placed on the ends 
of reinforcement bars which project. 

All concrete placed in concrete structures, except tremie 
seal concrete, shall be compacted by means of mechanical 
vibration subject to the following provisions: 


1. The number of vibrators employed shall be 
ample to consolidate incoming concrete to a proper degree 
within fifteen (15) minutes after it is deposited in the 
forms. In all cases, at least two vibrators shall be available 
at the site of the structures in which more than twenty-five 
(25) cubic yards is being placed. 

2. The vibration shall be internal unless special 
authorization of other methods is given by the Engineer or 
as provided herein. 
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3. Vibrators shall be capable of transmitting vibra- 
tion to the concrete at frequencies of not less than 4,500 
impulses per minute. 

4. The intensity of vibration shall be such as to 
visibly affect a mass of concrete of one (1) inch slump 
over a radius of at least eighteen (18) inches. 

5. Vibrators shall be manipulated so as to thor- 
oughly work the concrete around the reinforcement and 
imbedded fixtures and into the corners and angles of the 
forms. 

Vibration shall be applied at the point of deposit and 
in the area of freshly deposited concrete. The vibrators 
shall be inserted and withdrawn out of the concrete slowly. 
The vibration shall be of sufficient duration and intensity to 
thoroughly compact the concrete, but shall not be con- 
tinued at any one point to the extent that localized areas 
of grout are formed. 

Application of vibrators shall be at points uniformly 
spaced and not farther apart than twice the radius over 
which the vibration is visibly effective. 

6. Vibration shall not be applied directly or through 
the reinforcement to sections or layers of concrete which 
have hardened to the degree that the concrete ceases to 
be plastic under vibration. It shall not be used to make 
concrete flow in the forms over distances so great as to 
cause segregation, and vibrators shall not be used to 
transport concrete in the forms. 

7. Vibration shall be supplemented by such spading 
as is necessary to insure smooth surfaces and dense con- 
crete, along form surfaces and in corners and locations 
impossible to reach with the vibrators. 

8. The provisions of this article shall apply to the 
filler concrete for steel grid floor except that the vibrator 
shall be applied to the steel. 


Immediately following the discontinuance of placing 
concrete, all accumulations of mortar splashed upon the 
reinforcement steel and the surfaces of forms shall be re- 
moved. Dried mortar chips and dust shall not be puddled 
into the unset concrete. If the accumulations are not re- 
moved prior to the concrete becoming set, care shall be 
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exercised not to injure or break the concrete-steel bond 
at and near the surface of the concrete while cleaning 
the reinforcement steel. 

(b) Culverts. In general, the base slab or footings of 
box culverts shall be placed and allowed to set before the 
remainder of the culvert is constructed. In this case, suit- 
able provision shall be made for bonding the sidewalls 
to the culvert base. 

Before concrete is placed in the sidewalls, the culvert 
footing shall be thoroughly cleaned of all shavings, sticks, 
sawdust, or other extraneous material and the surface care- 
fully chipped and roughened in accordance with the 
method of bonding construction joints as specified herein. 

Walls and top slab shall not be constructed as a mono- 
lith on box culverts where the depth of pour below the 
bottom of the top slab exceeds four (4) feet. When this 
method of construction is used any necessary construc- 
tion joints shall be vertical and at right angles to the 
axis of the culvert. 

When walls are poured separately, in non-rigid frame 
box culverts, the concrete in the walls shall be placed and 
allowed to set a minimum of two (2) hours before the 
top slab is placed. 

When walls are poured separately, in rigid frame box 
culverts, the concrete in the walls shall be placed and 
allowed to set a minimum of twelve (12) hours before 
the top slab is placed. 

Each wing wall shall be constructed, if possible, as a 
monolith. Construction joints, where unavoidable, shall be 
horizontal and so located that no joint will be visible in 
the exposed face of the wing wall above the ground line. 

(c) Girders, Slabs, and Columns. When the height of 
any point of web is more than three (3) feet from the 
bottom of the top slab to bottom of the web for “T” 
beams, or to construction joint for box girders, the top 
slab shall be poured independent of webs. 

Concrete in slab spans shall be placed in one continu- 
ous operation for each span unless otherwise specified. 

Concrete in columns shall be placed in one continuous 
operation, unless otherwise specified. The concrete shall 
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be allowed to set at least twelve (12) hours before the 
succeeding pour is started. 

Before pouring concete for superstructure, the forms on 
base of columns shall be exposed sufficiently to determine 
the character of the concrete in the columns. 


502.03.09 Pumping Concrete. Placement of concrete 
by pumping will not be permitted unless authorized in 
writing by the Engineer. The equipment shall be so ar- 
ranged that no vibrations result which might damage 
freshly placed concrete. 

Where concrete is conveyed and placed by mechanically 
applied pressure the equipment shall be suitable in kind 
and adequate in capacity for the work. The operation of 
the pump shall be such that a continuous stream of con- 
crete without air pockets is produced. When pumping is 
completed, the concrete remaining in the pipeline, if it is 
to be used, shall be ejected in such a manner that there 
will be no contamination of the concrete or separation of 
the ingredients. After this operation, the entire equipment 
shall be thoroughly cleaned. 


502.03.10 Concrete Deposited Under Water. If 
conditions render it impossible or inadvisable, in the opin- 
ion of the Engineer, to dewater excavations before plac- 
ing concrete, the Contractor shall deposit under water, 
by means of a tremie or underwater bottom dump bucket, 
a seal course of concrete of sufficient thickness to thor- 
oughly seal the cofferdam. The concrete shall be carefully 
placed in a compact mass and shall not be disturbed after 
being deposited. Still water shall be maintained at the 
point of deposit. 

A tremie shall consist of a watertight tube having a diam- 
eter of not less than ten (10) inches with a hopper at 
the top. The tube shall be equipped with a device that will 
prevent water from entering the tube while charging the 
tube with concrete. The tremie shall be supported so as 
to permit free movement of the discharge end over the 
entire top surface of the work and to permit rapid lower- 
ing, when necessary to retard or stop the flow of concrete. 
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The tremie shall be filled by a method that will prevent 
washing of the concrete. The discharge end shall be 
completely submerged in concrete at all times and the 
tremie tube shall contain sufficient concrete to prevent any 
water entry. When a batch is dumped into the hopper, 
the flow of concrete shall be induced by slightly raising the 
discharge end, always keeping it in the deposited concrete. 
The flow shall be continuous until the work is completed 
and the resulting concrete seal shall be monolithic and 
homogeneous. 

The underwater bucket shall have an open top and the 
bottom doors shall open freely and outward when tripped. 
The bucket shall be completely filled and slowly lowered 
to avoid backwash and shall not be dumped until it rests 
on the surface upon which the concrete is to be deposited. 
After discharge, the bucket shall be raised slowly until 
well above the concrete. 

Concrete deposited in water shall be Class A or Class 
AA with ten (10) percent extra cement added. The exact 
thickness of the seal will depend upon the hydrostatic 
head, bond and spacing of piles, size of cofferdam, and 
other related factors, but in no case shall the seal be less 
than two (2) feet in thickness, unless otherwise shown 
on the plans. Before dewatering, the concrete in the seal 
shall be allowed to cure for not less than five (5) days 
after placing. 

If a seal which is to withstand hydrostatic pressure is 
placed in water having a temperature below forty-five (45) 
degrees Fahrenheit, the curing time before dewatering 


shall be increased. Periods of time during which the tem- _ 


perature of the water has been continuously below thirty- 
eight (38) degrees Fahrenheit shall not be considered as 
curing time. After sufficient time has elapsed to insure ade- 
quate strength in the concrete seal, the cofferdam shall be 
dewatered and the top of the concrete cleaned of all scum, 
laitance, and sediment. Before fresh concrete is deposited, 
local high spots shall be removed as necessary to provide 
proper clearance for reinforcing steel. 


5902.03.11 Construction Joints. Construction joints 
shail be made only where located on the plans or shown 
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in the pouring schedule, unless otherwise approved by the 
Engineer. 

Construction joints where the placing of concrete is 
delayed until the concrete has taken its initial set and for 
which no expansion is provided, shall be planned in ad- 
vance and shall be subject to approval by the Engineer. 
The placing of concrete shall be continuous from joint to 
joint. These joints shall be perpendicular to the principal 
lines of stress and, in general, located at points of minimum 
shear. Only joints shown on the plans will be permitted in 
a cantilevered member. Horizontal joints at piers and abut- 
ments, except where specified, shall generally be avoided, 
and when used shall not be located within two (2) feet of 
the normal water level. 

Unless otherwise specified, construction joints shall be 
struck off but not troweled. 

When making a horizontal construction joint, care shall 
be taken to have the concrete as dry as possible, and any 
excess water or creamy material shall be drawn off before 
the concrete sets. On all exposed surfaces, the line of the 
proposed joint shall be made truly straight by taking a 
temporary straightedge on the inside of the form and pour- 
ing the concrete so that it will set flush with the edge as 
provided. 

To avoid visible joints as far as possible upon exposed 
faces the top surfaces of the concrete adjacent to the 
forms shall be smoothed with a trowel. Where a “feather 
edge” might be produced at a construction joint, as in 
the sloped top surface of a wing wall, an insert form work 
shall be used to produce a blocked out portion in the 
preceding layer which shall produce an edge thickness of 
not less than six (6) inches in the succeeding layer. 

When the work is unexpectedly interrupted by break- 
downs, storm, or other causes, and the concrete as placed 
would produce an improper construction joint, the Con- 
tractor shall either rearrange the freshly deposited con- 
crete, or continue by hand mixing, if necessary, until 
a suitable arrangement is made for a construction joint. 
When such a joint occurs at a section on which there is 
shearing stress, he shall provide adequate mechanical bond 
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across the joint by inserting reinforcing steel, or by some 
other means satisfactory to the Engineer, which will pre- 
vent a plane of weakness. 

In resuming work, the surface of the concrete previously 
placed shall be thoroughly cleaned of dirt, scum, laitance, 
or other soft or porous materials by one of the following 
methods: 


(a) Concrete surface of fresh concrete (not more than 
eight (8) hours after placement) shall be cleaned with air 
and water jets in such a manner that the surface is thor- 
oughly cleaned and the aggregate is not loosened. 

(b) Hardened concrete surface (more than eight (8) 
hours after placement) shall be cleaned by abrasive blast 
methods in such a manner that the aggregate is not 
loosened or the edges of the concrete shattered. 


The surface of the joint shall be thoroughly washed 
with clean water and the forms tightened to close contact 
with the previously placed work, after which the con- 
creting may proceed. The surface of the joint shall be wet 
just prior to placing new concrete. 


502.03.12 Removal of Falsework, Forms, and Hous- 
ing. In the determination of the time for the removal of 
falsework, forms, and housing, and in the discontinuance 
of heating, consideration shall be given to the location 
and character of the structure, the weather and other 
conditions influencing the setting of the concrete, and the 
materials used in the mix. 4 

Falsework or forms shall not be removed where stresses 
will be placed on the concrete until the concrete has 
reached the following minimum compressive strength (psi) 
or time requirements: 


Arch; centersixics).. cits paiouiy-oeuarrectis tee) Sees 2,400 Ibs. 
Centering under beams and girders.................--.-2-------eee0e--- 2,400 Ibs. 
FIOOFuSLADSt Nass, SiNost ite, Dee eee ete Leen WEA 2,400 Ibs. 
Colamnstese 8 ow ROA BG YO SE UNOO 24 hrs. min. 
Walls..gobourecoo..8.an). sharnt.ciinemseraits ¢ 12-24 hrs. 
Paraneion anid (CUTS «fas Sable oh x Baik tiers th oi eed aed A 2-12 hrs. 
Sides of beams, girders, and all other parts...................... 12-24 hrs. 
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Attention is directed to subsection 501.03.09, “Curing.” 

Compressive strengths will be determined by Test 
Method No. Nev. T475 and will be considered informa- 
tion tests only and not acceptance tests as described in 
subsection 501.02.04, “Concrete Making Properties.” 

Method of form removal likely to cause overstressing of 
the concrete shall not be used. Forms and their supports 
shall not be removed without the approval of the Engineer. 
Supports shall be removed in such a manner as to permit 
the concrete to uniformly and gradually take the stresses 
due to its own weight. 


502.03.13 Expansion and Fixed Joints and Bearings. 
All joints shall be constructed according to details shown 
on the plans. 


(a) Open Joints. Open joints shall be placed in the 
locations shown on the plans and shall be constructed by 
the insertion and subsequent removal of a wood strip, 
metal plate, or other approved material. The insertion and 
removal of the template shall be accomplished without 
chipping or breaking the corners of the concrete. Rein- 
forcement shall not extend across an open joint unless so 
_ specified on the plans. 
| (b) Filled Joints. Poured expansion joints shall be 
constructed similar to open joints. When premolded types 
are specified, the filler shall be placed in correct posi- 
_ tion as the concrete on one side of the joint is placed. 
| When the form is removed, the concrete on the other 

side shall be placed. 
| (c) Steel Joints. The plates, angles, or other struc- 
_ tural shapes shall be accurately shaped, at the shop, to 
_ conform to the section of the concrete floor. The fabrica- 
_ tion and painting shall conform to the requirements of 
_ these specifications covering those items. When called for 
on the plans or in the special provisions the materials 
_ shall be galvanized in lieu of painting. Care shall be taken 
_ to insure that the surface in the finished plane is true and 
_ free of warping. Positive methods shall be employed in 
_ placing the joints to keep them in correct position during 
_ the placing of the concrete. The opening at expansion 
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joints shall be that designated on the plans at normal 
temperature, and care shall be taken to avoid impairment 
of the clearance in any manner. 

(d) Waterstops. Waterstops shall be furnished and 
installed in accordance with the details shown on the 
plans. 

Waterstops shall be manufactured from either natural 
rubber, synthetic rubber, or polyvinyl chloride CBMC} Gtat 
the option of the Contractor. 

Waterstops shall be manufactured with an integral cross 
section which shall be uniform within -_ ’% inch in width, 
and the web thickness or bulb diameter, within + %¢ 
inch and — %p, inch. No splices will be permitted in 
straight strips. Strips and special connections pieces shall 
be well.cured in a manner such that any cross section shall 
be dense, homogeneous, and free from all porosity. All 
junctions in the special connection pieces shall be full 
molded. During the vulcanizing period the joint shall be 
securely held by suitable clamps. The material at the 
splices shall be dense and homogeneous throughout the 
cross section. 

Field splices for either natural or synthetic rubber 
waterstops shall be either vulcanized; mechanical, using 
stainless steel parts; or made with a rubber splicing union 
of the same stock as the waterstop, at the option of the 
Contractor. All finished splices shall have a full size tensile 
strength of 600 (width in inches) pounds. 


6 

Field splices for polyvinyl chloride waterstops shail be _ 
formed by heat sealing the adjacent surfaces in accordance 
with the manufacturer’s recommendations. A  thermo- 
statically controlled electric source of heat shall be used 
to make all splices. The heat shall be sufficient to melt 
but not char the plastic. 

Waterstops, when being installed, shall be cut and 
spliced at changes in direction as may be necessary to | 
avoid buckling or distortion of the web or flange. 

(e) Bearing Devices. Bearing plates, bars, rockers, | 
assemblies, and other expansion or fixed devices shall be | 


348 
































CONCRETE STRUCTURES 502 


constructed in accordance with the details shown on the 
plans and shall be hot-dip galvanized after fabrication in 
accordance with Section 715, “Galvanizing.” Structural 
steel and cast steel shall conform to the provisions in 
Section 506, “Steel Structures,” for those items. 

The bearing plates shall be set level and the rockers or 
other expansion devices shall be set to conform to the 
temperature at the time of erection or to the setting speci- 
fied. 

When bearing assemblies or masonry plates are shown 
on the plans to be placed (not embedded) directly on 
concrete, the concrete bearing area shall be constructed 
slightly above grade and shall be finished by grinding or 
other approved means to a true level plane which shall not 
vary perceptibly from a straightedge placed in any direc- 
tion across the area. The finished plane shall not vary 


' more than one-eighth (%%) inch from the elevation shown 
_ on the plans. 


When elastomeric bearing pads, elastic bearing pads, 


_ preformed fabric pads, or asbestos sheet packing are 


shown on the plans, the concrete surfaces on which pads 
or packing are to be placed shall be wood float finished 
to a level plane which shall not vary more than one-six- 


_ teenth (4) inch from a straightedge placed in any direc- 
tion across the area. The finished plane shall not vary more 
_ than one-eighth (¥%) inch from the elevation shown on 
| the plans. 


Where bearing assemblies or masonry plates are shown 


_ on the plans to be placed on grout pads, they shall be 
_ placed in accordance with the provisions in subsection 
_ 506.03.28, “Bearing and Anchorage.” 


(f) Elastomeric Bearing Pads. Pads over one (1) 


inch in thickness shall be laminated. Laminated pads shall 
| consist of alternate laminations of elastomer and metal 
_ or elastomer and fabric bonded together. 


Pads shall be installed where designated on the plans. 


5092.03.14 Curing. Curing of formed concrete shall 


conform to the requirements of subsection 501.03.09, 
“Curing,” and attention is directed thereto. 
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502.03.15 Patching. After removal of forms, all 
metal ties except those to be used to aid future forming 
shall be cut back and patched. Honeycomb shall be re- 
moved and patched. When honeycomb is determined by 
the Engineer to be excessive, it shall be sufficient cause for 
rejection of all or a part of the structure. 

Loose or broken material shall be chipped away until 
a dense, uniform surface exposing solid coarse aggregate 
is obtained. Feather edges shall be cut away to form a 
face perpendicular to the surface being patched. All sur- 
faces of the cavity shall be thoroughly saturated with 
water. Contact surfaces shall be coated with an approved 
bonding agent. Bonding agent may be mixed with mortar 
in lieu of coating the contact surfaces. 

Patching mortar shall consist of one part cement and 
three parts sand. White cement or other approved tinting 
materials shall be used on all surfaces where an “ordinary 
finish” is final. For patching large or deep areas, coarse 
ageregate shall be added to the patching mortar. 

The patching mortar shall be thoroughly tamped into 
place. Mortar may be placed pneumatically when approved 
by the Engineer. The surface of the mortar shall be 
floated with a wooden float before initial set takes place. 
The patch shall present a neat and workmanlike appear- 
ance. 

The patched surface shall be cured by one of the meth- 
ods described in subsection 501.03.09, “Curing.” 

Patching is the only treatment required for those por- 
tions of the structure below ground. 


502.03.16 Finish of Horizontal Surfaces. Concrete — 
bridge decks shall be struck off with a template immedi- 
ately after pouring to provide the proper crown and shall 
be finished to a smooth even surface by means of both 
longitudinal and transverse wooden floats, or other suit- 
able means. When a transversely broomed finish is used, 
the allowable variations noted herein shall be independent 
of the depth of the broom marks. No variations will be 
permitted that will tend to prevent complete drainage on 
all parts of the deck. The surface shall be corrected by 
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grinding off the high spots, or other approved method, as 
may be required in order to conform to these limits. An 
edging tool shall be used at expansion joints and deck 
edges not armored. 


502.03.17 Formed Surfaces Requiring Finishing. 
Structures requiring a “fine surface finish” (F.S.F.) will 
be noted on the plans. All structures not requiring a fine 
surface finish shall be given an ordinary surface finish. 
Only exposed surfaces of structures will require finishing 
(ordinary or fine). 

Exposed surfaces are defined as follows: 


(a) Exterior vertical faces of slab spans, rigid frames, 
arches, and box girders. 

(b) The underside of overhanging slabs to point of 
junction of the supporting beams. 

(c) Vertical surfaces of piers, columns, bent caps, abut- 
ments, wing walls, and retaining walls which are exposed 
to view after all backfill and embankment is placed. 
Exposed surfaces, in this case, are considered to extend to 
one (1) foot below finished grade. 

(d) The inside of culvert barrels over four (4) feet 
in height for the same distance as the height of the open- 
ing when seen from a traveled way. 

(e) The underside of superstructures in urban areas. 


502.03.18 Ordinary Surface Finish. The surface shall 


have all holes left by form ties filled and all defects re- 
_ paired in accordance with subsection 502.03.15, “Patch- 


ing.” The surface shall be true and even, free from stone 


pockets, depressions, or projections beyond the surface. A 


uniform color and appearance shall be obtained on ail 


| patched surfaces. 


502.03.19 Fine Surface Finish. (a) General. Unless 


_ otherwise specified in the contract documents, the Con- 


tractor shall have the option of applying a “rubbed finish” 


| or a “bonded finish” as provided hereinafter. However, all 
| fine surface finishes on the project shall be applied by the 
_ one method chosen by the Contractor. Before a “rubbed 
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finish” or a “bonded finish” is applied, the surface shall be 
true and even, free from stone pockets, depressions, or 
projections beyond the surface. All fins and projections 
shall be knocked off or ground flush. Offsets greater than 
one-eighth (¥%) inch shall be filled or tapered back to pre- 
sent a smooth appearance. All holes one-fourth (4) inch 
or more in largest diameter shall be patched in accordance 
with subsection 502.03.15, “Patching.” 

(b) Rubbed Finish. When the concrete has hardened 
before being rubbed, the surface shall be thoroughly sat- 
urated with water and rubbed with a medium coarse car- 
borundum stone, using a small amount of mortar on its 
face. The mortar shall be composed of cement and fine 
sand mixed in the proportions used in the concrete being 
rubbed. When forms are removed while the concrete is 
still green the surface shall be wetted and rubbed with a 
wooden float. If permitted by the Engineer, a thin mortar 
proportioned as outlined above may be used in the rub- 
bing. 

Rubbing shall be continued until all form marks, projec- 
tions, and irregulatrities have been removed, all voids filled 
and a uniform surface has been obtained. The paste pro- 
duced by this rubbing shall be kept continuously moist for 
at least forty-eight (48) hours. The surface shall then be 
smoothed by rubbing with a fine carborundum stone and 
water. This rubbing shall be continued until the entire sur- 
face is of a smooth texture and uniform color. After the 
final rubbing is completed and the surface has dried, it 
shall be rubbed with burlap to remove loose powder and 
shall be left free from all unsound patches, paste, powder, © 
and objectionable marks. 

(c) Bonded Grout Finish. This finish shall be an appli- 
cation of grout consisting of sand, cement, water, coloring 
agent if required, and a bonding agent mixed with water, 
all mixed to the desired consistency. The texture desired is 
rather smooth with projections no larger than the largest 
nominal sand sizes. A texture with valleys and projections 
which give an appearance of being stuccoed or plastered 
will not be acceptable. The application of the grout must, 
in the sole opinion of the Engineer, present a uniform 
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appearance in color and texture equal to or better than 
that of the approved referee panel. 

The bonding agent shall be composed of either epoxies, 
acrylics, vinyls, phenolics, or other approved resins. A 
quart sample, or larger, shall be submitted to the Engineer 
along with the manufacturer’s recommendation for use 
with grout. The bonding agent shall not be used until writ- 
ten approval is given by the Engineer. Unless otherwise 
permitted, the manufacturer’s recommendations will be 
strictly adhered to in regard to the bonding agent water 
ratio. 

Grout shall consist of about three parts sand to one part 
cement. Final proportion.to be determined after applica- 
tion on the referee panels. Sand shall be mortar size with 
one hundred (100) percent passing the No. 40 sieve. Port- 
land cement shall be the same brand and type used in the 
structure. Coloring agents, that may be specified in the 
contract documents, shall not be used until approved by 
the Engineer. 

The Contractor shall furnish one or more four by eight 
foot (4’ x 8’) concrete referee panels as necessary to obtain 
a referee panel with a finish satisfactory to the Engineer. 
Panels shall be prepared at least two (2) weeks before 
start of finishing and shall have a wood float finish. The 
referee panel shall be used as experimental section to de- 
termine the texture, coloring, appearance in general, and 
methods of application. The method of application, equip- 
ment used, mixture proportions, etc., shall be carefully 
recorded by the Contractor and used on the structures so 
that the finish on the structures will duplicate that on the 
accepted referee panel. The Contractor shall furnish the 
Engineer with a copy of such records prior to commencing 
finishing operations on the structures. The approved mix- 
ture, equipment, and method shall not be changed without 
permission of the Engineer. 

The grout shall be brushed on, rolled on, or air-blown in 
a manner approved by the Engineer. The acceptable ref- 
eree panel will be maintained and available for comparison 
until the fine finishing is complete. All referee panels shall 
be disposed of by the Contractor at the completion of the 
finishing work. 
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Surfaces treated with curing compounds shall be thor- 
oughly cleaned by either: (1) an application of ten (10) to 
fifteen (15) percent muriatic acid wash which shall be so 
applied as to completely remove any oily film and to lightly 
etch the surface, after which the surface shall be thor- 
oughly rinsed with clean water to remove all acid, or (2) 
thoroughly cleaned by approved abrasive means as may be 
required to remove all oily film, after which the surface 
shall be thoroughly rinsed with clean water. 

The Contractor shall submit in writing to the Engineer, 
the bonding agent manufacturer’s recommendations for 
equipment and methods used in the application of bonded 
grout. These recommendations shall be followed, with ap- 
proved variations, in applying bonded grout to the referee 
panels. 

The Contractor shall be careful in applying the mixture 
so that an overlap will not occur which may give a 
blotched or discolored effect. 

The finish must adhere to the concrete surface such that 
it cannot be removed when rubbed with the bare hand 
after seven (7) days. , 

Equipment used in applying pneumatically sprayed 
grout shall be adequate to produce grout of uniform com- 
position and consistency from the initial to the final dis- 
charge of the batch. The same equipment used on the 
selected referee panel shall be used in applying the grout. 
All equipment used must be demonstrated to be adequate 
for the purpose for which it is intended. For experimenta- 
tion of surface texture, the Engineer may require different 
nozzle sizes and pressures to be used when applying the 
mixture to the referee panels. 


502.03.20 Live Loads. Live loads such as traffic or 
superimposed earth loads shall not be allowed on the struc- 
ture until concrete has reached an age of fourteen (14) 
days and it has reached a strength of three thousand 
(3,000) psi or the minimum twenty-eight (28) days’ 
strength shown on the plans. Live loads may be allowed on 
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the structure when the concrete has reached an age of 
eight (8) days and a strength of three thousand (3,000) 
pounds per square inch in cases where Type III (high-early 
strength) cement is used with the approval of the Engineer. 

The minimum days required before applying a live or 
superimposed load or removing forms shall be increased 
after the initial seven (7) days curing period in accordance 
with subsection 501.03.10(d), “Cold Weather—General.” 

In case the concrete does not reach the desired strength 
within the time specified, the Engineer shall determine 
when the strength is adequate to carry live loads. 


METHOD OF MEASUREMENT 


502.04.01 Measurement. The estimated quantity 
shown on the plans, plus or minus quantities covered by 
approved changes, will be the quantity used for payment. 
The Engineer or the Contractor may, however, request a 
final measurement. The Contractor’s request for final 
measurement shall be in writing. Final measurement will 
be made according to the dimensions shown on the plans 
plus or minus approved changes and quantities derived 
therefrom will be the quantity used for payment. Each 
class of concrete will be considered separately. Only those 
| quantities complete and in place will be measured for pay- 
ment. 
| It is agreed by the parties to the contract that (a) in case 
Portland cement concrete of Class A, or AA, or D, or DA, 
does not conform to the twenty-eight (28) day compressive 
strength requirements of Table I of Section 501, damage 
will be sustained by the Department, and (b) it is extremely 
_ difficult to ascertain the actual damage which the Depart- 
ment will sustain; therefore, it is agreed that the Depart- 
ment will deduct from the Contractor as liquidated 
damages, money due or to become due the Contractor 
from the Department a percentage of the contract unit bid 
price as set forth in the following schedule: 








| 
\ 
. 
} 
j 
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Liquidated Damage— 


28-Day Compressive Per Unit Bid Price 
Strength—PSI (percent) 
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Holos he eowides 6 | 0 Db ater antalya ah ie BAG iP teh NS Te Se DS pas s 12 64 
2.64922, 6002S ek (a) Sei 3S eS ES eS 82 
91599 “ordess BG Ae fd IT. UM SATS Seeriey 100 


Concrete shown by test to have less than two thousand 
six hundred (2,600) psi compressive strength shall be re- 
moved and replaced, or at the option of the Engineer, may 
be left in place without payment. 

No measurements or other allowances will be made for 
work, material for forms, falsework, cofferdams, pumping, 
bracing, etc. 

The quantity of concrete involved in fillets, scorings, and 
chamfers two (2) square inches or less in cross sectional 
area shall be neglected. No deduction shall be made for the 
volume of concrete displaced by reinforcing steel, expan- 
sion joint material, drainage and weep holes, pipes, con- 
duits, and ducts embedded in concrete. Deduction shall be 
made for the volume of timber piles, concrete piles, and 
cast-in-place piles embedded in the concrete. 

Tremie seal concrete will be measured on the basis of 
batched volume placed. 

The quantity of concrete hand rail to be measured for 
payment will be the number of linear feet complete and in 
place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


502.05.01 Payment. The accepted quantity of con- 
crete measured as provided in subsection 502.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per cubic yard for the Class or Type specified. Rein- 
forcing steel will be paid for as provided in Section 505, 
“Reinforcing Steel.” All metal parts, fabrics, pads, joint 
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filler, drains, referee panels for “Bonded Grout Finish,” 
and any other materials not specifically mentioned for pay- 
ment herein, will be considered subsidiary to the other pay 
items of the work and no further compensation will be 
allowed therefor. 

The accepted quantity of concrete rail measured as pro- 
vided in subsection 502.04.01, “Measurement,” will be 
paid for at the contract unit price bid per linear foot. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
CO Bos ieee | GUTS CS Ceti Sesactiats pect inaand Mio: comple Ran etre PALES Cubic Yard 
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SECTION 503 


PRECAST PRESTRESSED CONCRETE MEMBERS 
DESCRIPTION 


503.01.01 General. This work shall consist of fur- 
nishing and placing precast prestressed concrete members 
as specified in these specifications and the contract docu- 
ments. 

This work shall include the manufacture, transportation, 
and storage of girders, slabs, piling, and other structural 
members of precast prestressed concrete and shall also 
include the placing of all precast prestressed concrete 
members, except piling which shall be placed as provided 
in Section 508, “Piling.” 

The members shall be furnished complete including all 
concrete, prestressing steel, bar reinforcing steel and inci- 
dental materials in connection therewith. 


MATERIALS 


503.02.01 General. Concrete shall conform to the 
applicable requirements of Sections 501, “Portland Ce- 
ment Concrete” and 502, “Concrete Structures.” Prestress- 
ing steel shall conform to the applicable requirements of 
Section 713, “Reinforcement.” 

If lightweight concrete is used, it shall conform to the 
applicable requirements of Section 504, “Lightweight Con- 
crete for Structures.” 


CONSTRUCTION 


503.03.01 Prestressing Methods. Prestressing shall 
be performed by either pretensioning or post-tensioning 
methods. The method of prestressing to be used shall be 
optional with the Contractor, subject to the requirements 
specified in these specifications. 

Prior to casting the precast members, the Contractor 
shall submit working drawings to the Engineer for ap- 
proval giving complete details of the methods, materials 
and equipment he proposes to use in the prestressing and 
construction and erection operations. Such details shall 
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outline the method of prestressing, and shall include the 
arrangement of the prestressing steel and mild steel rein- 
forcement in the members, anchoring stresses, sequence of 
stressing post-tensioned prestressing steel, and the se- 
quence of cutting or releasing pretensioned prestressing 
steel, type of post-tensioning enclosures, and specifications 
and details of anchoring devices and distribution plates or 
assemblies, if required, for post-tensioning and pressure 
grouting materials and equipment, together with complete 
drawings of the forms proposed for casting the precast 
members. Such drawings shall show complete details of the 
type of forms proposed for providing the cored holes and 
proposed method of supporting and anchoring such forms. 

Working drawings shall be in accordance with subsec- 
tion 105.02, “Plans and Working Drawings.” 


503.03.02 Forms. Concrete shall not be deposited in 
the forms until the Engineer has inspected the placing of 
the reinforcement, enclosure, anchorages, and prestressing 
steel. 

The concrete shall be vibrated internally or externally, 
or both, as required to consolidate the concrete. The vi- 
brating shall be done with care and in such a manner that 
displacement of reinforcement, enclosures, and prestressing 
steel will be avoided. 

Holes for anchor bars, and for diaphragm dowels which 
pass through the member, openings for connection rods, 
recesses for grout, and holes for railing bolts shall be pro- 
vided in the members in accordance with the details shown 
on the plans. Where diaphragm dowels do not pass through 
the member, the dowels may be anchored in the member 
by embedment in the concrete or by means of an approved 
threaded insert. 

Forms for interior cells or holes in the members shall be 
constructed of a material that will resist breakage or defor- 
mation during the placing of concrete and will not mate- 
rially increase the weight of the member. 

Lifting anchors may be installed in members to be 
placed in bridge decks provided that all of the anchor 
above the concrete is removed after the member is placed. 

Side forms for prestressed members may be removed the 


360 


PRECAST PRESTRESSED CONCRETE MEMBERS 503 


next day after placing concrete therein, provided arrange- 
ments satisfactory to the Engineer are made for curing and 
protecting the concrete. 


503.03.03 Anchorages and Distribution. All post- 
tensioned prestressing steel shall be secured at the ends by 
means of approved permanent type anchoring devices. 

Anchorage devices shall hold the prestressing steel with- 
out slip of more than one-eighth (1) inch at a load of one 
hundred fifty (150) percent of the amount required for the 
initial stress. Steel distribution plates or assemblies for the 
distribution of the load from the anchorage devices shall be 
furnished and installed, except as hereinafter provided. 

When headed wires are used, the outside edge of any 
hole for prestressing wire through a stressing washer or 
through an unthreaded bearing ring or plate shall not be 
less than one-fourth (14) inch from the root of the thread 
of the washer or from the edge of the ring or plate. 

The load from the anchoring device shall be distributed 
to the concrete by means of approved devices that will 
effectively distribute the load to the concrete. 

Distribution plates or assemblies shall conform to the 
following requirements: 


(a) The final unit compressive stress on the concrete 
directly underneath the plate or assembly shall not exceed 
three thousand (3,000) pounds per square inch. 

(b) Bending stresses in the plates or assemblies induced 
by the pull of the prestressing steel shall not exceed the 
yield point of the material or cause visible distortion in 
the anchorage plate when one hundred (100) percent of 
the ultimate load is applied as determined by the Engineer. 

(c) Materials and workmanship shall conform to the 
requirements in Section 506, “Steel Structures.” 


Should the Contractor elect to furnish anchoring devices 
of a type which are sufficiently large and which are used in 
conjunction with a steel grillage imbedded in the concrete 
that effectively distributes the compressive stresses to the 
concrete, the steel distribution plates or assemblies may be 
omitted. | 

Where the end of a post-tensioned assembly will not be 
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covered by concrete, the anchoring devices shall be re- 
cessed so that the ends of the prestressing steel and all 
parts of the anchoring devices will be at least two (2) 
inches inside of the end surface of the members, unless a 
greater embedment is shown on the plans. Following post- 
tensioning, the recesses shall be filled with grout, and fin- 
ished flush. The grout shall conform to the requirements of 
subsection 706.03.04, “Grout and Mortar Sand,” and shall 
consist of one part cement and two parts sand. 


503.03.04 Enclosures. Enclosures for prestressing 
steel shall be ferrous metal, mortar-tight, and accurately 
placed at the locations shown on the plans or approved by 
the Engineer. 

In lieu of metallic enclosures, openings for prestressing 
steel may be formed by means of cores or ducts composed 
of rubber or other suitable materials which are removed 
prior to installing prestressing steel. 

All enclosures or openings of anchorage assemblies shall 
be provided with pipes or other suitable connections for 
the injection of grout after prestressing. 


503.03.05 Prestressing. All prestressing steel shall be 
tensioned by means of hydraulic jacks. Each jack shall be 
equipped with either a pressure gage or a load cell for 
determining the jacking stress, at the option of the Con- 
tractor. The pressure gage, if used, shall have an accurate 
reading dial at least six (6) inches in diameter. Each jack 
and its gage shall be calibrated as a unit with the cylinder 
extension in the approximate position that it will be at final 
jacking force, and shall be accompanied by a certified cali- 
bration chart. The load cell, if used, shall be calibrated and 
shall be provided with an indicator by means of which the 
prestressing force in the tendon may be determined. The 
range of the load cell shall be such that the lower ten (10) 
percent of the manufacturer’s rated capacity will not be 
used in determining the jacking stress. 

The tensioning of prestressing steel in any post-tensioned 
member and the cutting or releasing of prestressing steel 
in any pretensioned member shall not be performed until 
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tests on concrete cylinders made of the same concrete and 
cured under conditions identical to the member has at- 
tained the minimum compressive strength value specified 
for detensioning or stressing of the steel. 

When ordered by the Engineer, prestressing steel ten- 
dons in pretensioned members, if tensioned individually, 
shall be checked by the Contractor for loss of prestress not 
more than three (3) hours prior to placing concrete for the 
members. The method and equipment for checking the loss 
of prestress shall be subject to approval by the Engineer. 
All tendons which show a loss of prestress in excess of 
three (3) percent shall be retensioned to the original com- 
puted jacking stress. 

When prestressing steel in pretensioned members is ten- 
sioned at a temperature appreciably lower than the esti- 
mated temperature of the concrete and the prestressing 
steel at the time of initial set of the concrete, the calculated 
elongation of the prestressing steel shall be increased to 
compensate for the loss in stress, but in no case shall the 
jacking stress exceed seventy-five (75) percent of the spec- 
ified minimum ultimate tensile strength of the prestressing 
steel. 

Subject to prior approval by the Engineer, a portion of 
the total prestressing force may be applied to a member 
when the strength of the concrete in the member is less 
than the value shown on the plans and the member may 
then be moved. Approval by the Engineer of such partial 
prestressing and moving shall in no way relieve the Con- 
tractor of full responsibility for successfully constructing 
the members. 

The cutting and releasing of prestressing steel in preten- 
sioned members shall be performed in such an order that 
lateral eccentricity of prestress will be a minimum. The 
prestressing steel shall be cut off flush with the end of the 
member and the exposed ends of the prestressing steel shall 
be heavily coated with roofing asphalt or coal tar enamel. 

Post-tensioning will not be permitted until it is demon- 
strated to the satisfaction of the Engineer that the pre- 
stressing steel is free and unbonded in the enclosure. 

The tensioning process as applied to post-tensioned 
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members shall be so conducted that tension being applied 
and the elongation of the prestressing steel may be meas- 
ured at all times. A record shall be kept of gage pressures 
and elongations at all times and shall be submitted to the 
Engineer for approval. 

Prestressing steel in post-tensioned members shall be 
tensioned by simultaneous jacking at each end of the 
assembly, except as provided in the following: 


(a) Jacking from one end of the assembly will be per- 
mitted on simple span members under sixty-five (65) feet 
in length, provided the calculations show that the maxi- 
mum temporary tensile stress at the center of the span will 
not be more than seventy (70) percent of the specified min- 
imum ultimate tensile strength of the prestressing steel. 

(b) For simple span members sixty-five (65) feet and 
over in length, jacking from one end will be permitted, pro- 
vided the calculations and also field tests demonstrate that 
the maximum temporary tensile stress at the center of the 
span will not be more than seventy (70) percent of the 
specified minimum ultimate tensile strength of the pre- 
stressing steel. 


Unless otherwise permitted by the Engineer, half of 
the prestressing steel in each member shall be stressed from 
one end of the span and the other half from the opposite 
end. 

Determination of the jacking stresses shall be sup- 
ported by calculations, or by calculations and field tests 
when so specified, prepared by the Contractor. The Con- 
tractor shall submit his calculations to the Engineer for 
approval, and prior to making field tests shall submit de- 
tails of his proposed gages and load devices for determin- 
ing the jacking load at each end of the test prestressing 
unit to the Engineer for approval. Unless otherwise per- 
mitted by the Engineer, a load cell shall be used at the end 
opposite the jacking end. Measurement of elongation and 
stress shall agree within three (3) percent. The stress at the 
center will be calculated from the average of the end test 
loads. Jacking stresses within two (2) percent of the cal- 
culated required jacking stresses will be considered satis- 
factory. 
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The following friction coefficients shall be used in 
calculating friction losses. K represents the wobble of the 
ducts, and U represents the curvature in draped cables: 


Type of Steel Type of Duct K U 
Bright metal wi 
ta tenas al ahead sax,Brichtmetal ae fora, 0.002 0.30 
“can eer Sar gry 2 [etalvanized..8 ts... OU LS 0.25 
RBrivhtmetal bare Bright: metalLeis4. ac 0.0003 0.20 
eisai teteaet aire anc AG ate, 0.0002 0.15 


The maximum temporary tensile stress (jacking stress) 
in prestressing steel shall not exceed seventy-five (75) per- 
cent of the specified minimum ultimate tensile strength of 
the prestressing steel. The prestressing steel shall be an- 
chored at stresses (initial stress) that will result in the ulti- 
mate retention of working forces of not less than those 
shown on the plans, but in no case shall the initial stress 
exceed seventy (70) percent of the specified minimum ulti- 
-mate tensile strength of the prestressing steel. 

The loss in stress in post-tensioned prestressing steel due 
to creep and shrinkage of concrete, creep of steel, and 
sequence of stressing, shall be assumed to be twenty-five 
thousand (25,000) pounds per square inch. 

The loss in stress in pretensioned prestressing steel due to 
creep and shrinkage of concrete, creep of steel, and elastic 
compression of concrete shall be assumed to be thirty-five 
thousand (35,000) pounds per square inch. 

Longitudinal prestressing steel in pretensioned members 
shall not be cut or released until tests on concrete cylinders 
indicate that the concrete in the member has attained a 
compressive strength of not less than the value shown on 
the plans or the following values, whichever is the greater. 


Diameter of Strand Compressive Strength 
3p” 3,500 psi 
Ae” 4,000 psi 
nt 4,000 psi 


The working force in the prestressing steel shall be not 
less than the value shown on the plans. Unless otherwise 
specified or shown on the plans, the average working stress 
in the prestressing steel shall not exceed sixty (60) percent 
of the specified minimum ultimate tensile strength of the 
prestressing steel. 
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Working force and working stress will be considered as 
the force and stress remaining in the prestressing steel after 
all losses, including creep and shrinkage of concrete, elas- 
tic compression of concrete, creep of steel, losses in post- 
tensioned prestressing steel due to sequence of stressing, 
friction and take up of anchorages, and all other losses 
peculiar to the method or system of prestressing have taken 
place or have been provided for. 


503.03.06 Curing. Curing shall conform to the appli- 
cable provisions of subsection 501.03.09, “Curing” and in 
addition the following steam curing requirements shall 
apply. 

Any steam curing operation which deviates from the 
procedure listed below, shall be subject to the approval of 
the Engineer. 

Steam curing shall be done under a suitable enclosure to 
contain the live steam in order to minimize moisture and 
heat losses. The initial application of the steam shall be 
from two (2) to four (4) hours after the final placement of 
concrete to allow the initial set of the concrete to take 
place. If retarders are used, the waiting period before 
application of the steam shall be from four (4) to six (6) 
hours. The steam shall be at one hundred (100) percent 
relative humidity to prevent loss of moisture and to provide 
excess moisture for proper hydration of the cement. Appli- 
cation of the steam shall not be directly on the concrete. 
During application of the steam the ambient air tempera- 
ture shall increase at a rate not to exceed forty (40) degrees 
Fahrenheit per hour until a maximum temperature of from 
one hundred forty (140) degrees to one hundred sixty 
(160) degrees Fahrenheit is reached. The maximum tem- 
perature shall be held until the concrete has reached the 
desired strength. In discontinuing the steam, the ambient 
air temperature shall decrease at a rate not to exceed forty 
(40) degrees Fahrenheit per hour until a temperature has 
been reached about twenty (20) degrees Fahrenheit above 
the temperature of the air to which the concrete will be 
exposed. The concrete shall not be exposed to tempera- 
tures below freezing for six (6) days after casting. 
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503.03.07 Shipping. For prefabricated tendons, the 
Contractor shall give the Engineer at least ten (10) days 
notice before commencing the installation of end fittings or 
the heading of wires. The Engineer will inspect end fitting 
installations and wire headings while such fabrication is in 
progress at the plant and will arrange for the required test- 
ing of the material to be shipped to the site. 

No prefabricated tendon shall be shipped to the site 
without first having been released by the Engineer, and 
each tendon shall be tagged before shipment for identifica- 
tion purposes at the site. All unidentified tendons received 
at the site will be rejected. 

The release of any material by the Engineer shall not 
preclude subsequent rejection if the material is damaged in 
transit or later damaged or found to be defective. 


503.03.08 Handling. Extreme care shall be exer- 
cised in handling, storing, moving, and erecting precast 
prestressed concrete members to avoid twisting, racking, or 
other distortion that would result in cracking or damage to 
the members. Precast prestressed members shall be han- 
dled, transported, and erected in an upright position, and 
the joints of support and directions of the reactions with 
respect to the member shall be approximately the same 
during transportation and storage as when the member is 
in its final position. 


METHOD OF MEASUREMENT 


503.04.01 Measurement. Measurement will be made 
per each of the various sizes and types for furnishing and 
erecting precast prestressed concrete members complete 
and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


503.05.01 Payment. The accepted quantities of pre- 
cast prestressed concrete members measured as provided 
in subsection 503.04.01, “Measurement,” will be paid for 
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at the contract unit prices bid for furnishing and erecting 
precast prestressed concrete members. 

Payment therefor will be full compensation for all labor 
and for furnishing all items involved in the finished mem- 
bers. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(size) Precast Concrete Members......... Boy) Oe Ae ODES: Each 
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SECTION 504 


LIGHTWEIGHT CONCRETE FOR STRUCTURES 
DESCRIPTION 


504.01.01 General. This work shall consist of fur- 
nishing and placing lightweight Portland cement concrete 
in bridges, culverts, and other types of concrete structures. 
The construction of conventionally reinforced lightweight 
concrete structures shall conform to the requirements of 
Sections 501, “Portland S20 Concrete” and 502, “Con- 
crete Structures.” 

MATERIALS 


504.02.01 General. The materials used shall be 
those prescribed for the several items which constitute the 


. finished work and shall conform to the requirements for 


such materials in the following sections: 


Potuant (eulent oncrete.. nc. 2h. aa tocesc cat ot bee Section 501 
Moncrete Structures. wale pe lie oG Mele enamine Section 502 
Aggregate for Portland Cement 

Prodiictss Than wer i -u tae- Hien au eet aie ey Section 705 


Lightweight concrete shall be composed of an intimate 
mixture of Portland cement, water and lightweight aggre- 
gates, with or without natural sand of normal specific grav- 
ity, and an air entraining admixture proportioned and 
mixed as hereinafter provided. 


504.02.02 Admixtures. Admixtures shall conform to 
the applicable requirements of subsection 501.02.03, “Ad- 
mixtures.” 


504.02.03 Concrete Making Properties. Lightweight 


concrete shall be subject to the following requirements and 





test methods: 
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Test Test Designation Requirements 

Making Test Specimens 

(laboratory). -...fasoten- 48 t-tnge- Es Ney,14)).00 se 
Making Test Specimens 

TCLS 6 Ieee masons ain et ae ant inne Nev. L420, ee 
Compressive Strength.............-.... Nev. T475 Table I* 
Unit Weight and Cement 

Fattor}(wet)s5.ti2ds- Maes Nev. T435 Informational 
est. for .POPOULS....-ferecsF-norc6d--++s Nev. T1462 No surface popouts 
Freezing and Thawing................ Nev, [465° 9.7... 
Fg 1H C10; 14 Cy 1 Mpeteheaonlndte deca tency.» 5A Nev. T431 Table I 
Sliihip’-23)) DS ot uot Maas, Nev. T438 Table I 
Air Dried Weight..................--.---. Nev. T458 Table I 
Coring Concretes..tndepwemsenl}+- ASTM C42 — Informational? 


*A test shall be defined as the average of the breaking strength of three 
cylinders at twenty-eight (28) days. Cylinders will be required for each fifty 
(50) cubic yards, or portion thereof, placed each day. On small structures such 
as manholes, inlets, culverts, wingwalls, etc., the Engineer may vary the num- 
ber for small placements to cylinders for each twenty-five (25) cubic yards 
placed over a several day period. Other cylinders may be broken for informa- 
tional purposes at various intervals when deemed advisable by the Engineer. 

+When compressive strength tests as determined by Test Method No. Nev. 
T475 show compressive strengths less than the minimum required in Table I 
and liquidated damages are assessed in accordance with subsection 504.04.01, 
“Method of Measurement,” then the Contractor may, at his option, core the 
concrete in question according to ASTM C42 and break three drilled speci- 
mens therefrom. The test specimens will be taken at a location approved by 
the Engineer and in his presence. The average compressive strength of the 
three drilled specimens shall be used as the test result. The test shall be per- 
formed by a certified testing laboratory approved by the Department. Test 
Method ASTM C42 shall be accomplished as soon after the twenty-eight (28) 
day compressive strengths tests as possible and in no case shall they be recog- 
nized as valid when more than twenty-eight (28) calendar days have elapsed 
from the time the Contractor has been notified in writing by the Engineer. The 
average of the compressive strengths of the drilled specimens as determined by 
Test Method ASTM C42 shall be the referee in determining liquidated dam- 
ages, Compressive Strength test results shall be correlated to the twenty-eight 
(28) day compressive strength requirement by Chart No. 2. Costs of performing 
the coring and related tests shall be borne by the Contractor. 


CONSTRUCTION 
504.03.01 General. Mixing water, storage of cement, 


measurement of materials, weighing and measuring equip- 


ment, condition of equipment, mixing conditions, and 
mixing equipment shall conform to the requirements of 
Sections 501, “Portland Cement Concrete” and 502, “Con- 
crete Structures.” 

The Contractor shall notify the Engineer not less than 
thirty-two (32) calendar days in advance of use of the 
proposed sources of materials and shall make arrangements 
for the Engineer to obtain samples as required for testing 
purposes. Samples will not exceed five hundred (500) 
pounds for each separate grading. The Contractor shall 
furnish a written statement giving the cement factor in 
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sacks per cubic yard, the proportions of cement and each 
size of aggregate in a saturated surface dry condition, the 
slump, and the percentage of air in the concrete proposed 
for use in the work. If the Contractor proposes to use an 
admixture other than an air-entraining agent, he shall state 
its complete brand name and the quantity proposed to be 
used per sack of cement. The Engineer, after making such 
tests as he deems advisable, will either accept the proposed 
materials and proportions or suggest modifications needed 
for acceptance. After acceptance by the Engineer of batch 
proportions and materials, they shall not be altered during 
the course of the work except as found necessary to main- 
tain yield, cement factor, and unit weight within spec- 
ification requirements. In no case shall revised batch 
proportions result in concrete that contains an amount of 
total water per cubic yard greater than one hundred five 
(105) percent of that contained in concrete of the accepted 
proportions. 


504.03.02 Storage of Aggregates. Storage of agere- 
gates shall conform to the pertinent requirements of sub- 
section 501.03.03, “Storage of Aggregates,” except as 
noted below. 

Lightweight aggregate shall be stockpiled on the job or 
at a central batching plant for a minimum time of twenty- 
four (24) hours prior to its use in the project. 

Fine and coarse aggregates shall be stockpiled sepa- 
rately. 


504.03.03 Classification and Proportions. Light- 
weight concrete shall be proportioned by weight, using the 
lightweight aggregates under test, such that one or more of 
the compressive strength requirements in the following 
table will be satisfied without exceeding the corresponding 
maximum unit weight values. Intermediate values for 
strength and corresponding unit weight values, may be 
established by interpolation. 

At the option of the Contractor, natural fine aggregate 
may be substituted for fine, lightweight aggregate provided 
such substitution does not result in producing concrete hay- 
ing a weight in excess of maximum. 


Bie, 
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504.03.04 Mixing. Lightweight aggregates in com- 
bination with natural sand, if used, shall be of such char- 
acter that workable concrete of the properties specified 
herein will be obtained. Should premoistening be required, 
it shall be done uniformly at least twenty-four (24) hours 
in advance of batching. 

The batch shall be so charged that three-fourths of the 
total mixing water and admixtures be introduced in the 
mixer in advance of the aggregates. The aggregates shall 
then be introduced and mixed for a minimum of forty-five 
(45) seconds. The amount of absorption by the aggregate 
will be the determining factor in mixing time. The cement 
and final water shall be added and mixing completed. The 
total mixing time for stationary mixers shall not be less 
than three (3) minutes. Minimum mixing for concrete 
mixed in trucks shall be one hundred (100) revolutions 
of the drum. 

The drum on truck mixers shall be operated at high 
speed while charging it with aggregate. Cement shall be 
introduced into the mixing drum while it is rotating at 
slow speed. Immediately prior to discharge of the concrete, 
the drum shall be rotated at high speed for at least sixty 
(60) seconds. 


METHOD OF MEASUREMENT 


504.04.01 Measurement. The quantity of lightweight 
concrete to be measured for payment will be the number of 
cubic yards complete and in place. The estimated quantity 
shown on the plans, plus or minus quantities covered by 
change order, will be the quantity used for payment. The 
Engineer or the Contractor may, however, request a final — 
measurement. The Contractor’s request for final measure- 
ment shall be in writing. Final measurement will be made 
according to the dimensions shown on the plans plus or 
minus approved changes and quantities derived therefrom 
will be the quantities used for payment. Each class of light- 
weight concrete will be considered separately. Only those 
quantities complete and in place will be measured for pay- 
ment. 

It is agreed by the parties to the contract that (a) in 
case Portland cement concrete of Class LA or LAA does 
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not conform to the twenty-eight (28) day compressive 
strength requirements of Table I of Section 504, damage 
will be sustained by the Department, and (b) it is ex- 
tremely difficult to ascertain the actual damage which the 
Department will sustain; therefor, it is agreed that the De- 
partment will deduct from the Contractor as liquidated 
damages, money due or to become due the Contractor 
from the Department, a percentage of the contract unit 
bid price as set forth in the following schedule: 


Liquidated Damage—Per 


28-Day Compressive Unit Bid Price 
Strength—PSI (percent) 
SAO SESS aie SL pl te PY crc) ee 0 
ALND 8 itis Be Sa 8 oiled ee a rte aia EEA! a A kane Me bts 2 
ed PEO OR ae ee tanh Rs BARR DAIS TE DE. ct ee ees 6 
HENS OT Sas UES See a ERE OS OA. kn en 12 
Sanger Mester 1 Whee aril 2Omla tt del alg lat wih Sap aees 5 ee ae 21 
O05 BLES ANN apa era ece nee th Mle DiC ie: Bie ellen) So i EEN i 33 
Pea cg ME ot od AA Uae i tek le Aaa nsdn eth ER a Ail RAR TERRE 47 
va SDE est 6 nt lhlenn Nee i atlleethaed LAP atl ce tre 64 
EUR si pecs 6 9 eS A le Ds AR a SEI AO Ch omy aa eee ates 82 
PARAS LEU COT AN (SOC Ba Re poe se Bete os eo 100 


Concrete shown by test to have less than two thousand 
six hundred (2,600) psi compressive strength shall be 
removed and replaced, or at the option of the Engineer, 
may be left in place without payment. 

No measurement or other allowance will be made for 
work, material for forms, falsework, cofferdams, pumping, 
bracing, etc. 

The quantity of concrete involved in fillets, scorings, and 
chamfers two (2) square inches or less in cross sectional 
area shall be neglected. No deduction shall be made for 
the volume of concrete displaced by reinforcing steel, 
expansion joint material, drainage and weep holes, pipes, 
conduits, and ducts embedded in concrete. Deduction 
shall be made for the volume of timber piles, concrete 
piles, and cast-in-place piles embedded in the concrete. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


504.05.01 Payment. The accepted quantity of con- 
crete measured as provided in subsection 504.04.01, 
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“Measurement,” will be paid for at the contract unit price 
bid per cubic yard for the class of lightweight concrete 
specified. Reinforcing steel will be paid for as provided in 
Section 505, “Reinforcing Steel.’ All metal parts, fabrics, 
pads, joint filler, drains, and any other materials not specif- 
ically mentioned for payment herein, will be considered 
subsidiary to the other pay items of the work and no 
further compensation will be allowed therefor. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Class (...) Lightweight” Concrete... 2 Cubic Yard 
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SECTION 505 


REINFORCING STEEL 
DESCRIPTION 


505.01.01 General. This work shall consist of fur- 
nishing and placing reinforcing steel and mesh reinforcing 
in accordance with these specifications and in conformity 
with the plans. 


MATERIALS 


505.02.01 General. Materials shall conform to the 
requirements specified in the following subsections: 


Fabricated Steel Bar or Rod Mats 


Reinforcement ot) LL WOVE Voss Subsection 713.03.02 
Bar Steel Reinforcement...............2.2.-22------0------- Subsection 713.03.01 
Welded Steel Wire Fabric 

BS CITT GC IONL ce a op ce co tales ch nacends Subsection 713.03.03 


505.02.02 Samples. One extra bar of each diameter 
shall be furnished per contract for each one hundred (100) 
tons or fraction thereof. This bar shall be from the longest 
bar of each size so that it, or a portion of it, can be used to 
replace any bar of that diameter which is selected to be 
used as a field sample. The field sample must be of suffi- 
cient length to provide for two (2)-two (2) foot samples 
of each diameter. The extra bars shall be indicated on the 
fabricator’s details. 


CONSTRUCTION 


505.03.01 Bending Diagrams. Before placing rein- 
forcing steel, two copies of a list of all reinforcing steel 
shall be furnished to the Engineer at the site for his use 
in administering the contract. Furnishing such lists to the 
Engineer shall not be construed to mean that the lists will 
be reviewed for accuracy. The Contractor shall be wholly 
and completely responsible for the accuracy of the lists and 
for furnishing and placing all bar reinforcing steel in ac- 
cordance with the details shown on the plans and as speci- 
fied. 
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505 REINFORCING STEEL 


505.03.02 Protection of Materials. Reinforcing steel 
shall be protected at all times from damage. When placed 
in the work, the reinforcing steel shall be free from dirt, 
detrimental scale, paint, oil, or other foreign substance. 
However, when steel has on its surface loose mill scale or 
dust which is easily removable, it may be cleaned by a 
satisfactory method, if approved by the Engineer. 


505.03.03 Bending. Bent bar reinforcement shall be 
cold bent to the shape shown on the plans; and, unless 
otherwise provided on the plans or by authorization, bends 
shall be made in accordance with the ACI Manual of 
Standard Practice. 


505.03.04 Placing and Fastening. All bar reinforce- 
ment shall be accurately placed in the positions shown on 
the plans and firmly held during the placing and setting of 
concrete. Bars shall be tied at all intersections except where 
spacing is less than one (1) foot in each direction, when 
alternate intersections shall be tied. 

Distances from the vertical and horizontal forms shall 
be maintained by means of stays, ties, hangers, or other 
approved supports. Metal chairs which are in contact with 
the exterior surface of the concrete shall be galvanized. 
Layers of bars shall be separated by metal chairs. The use 
of pebbles, pieces of broken stone or brick, metal pipe, 
and wooden blocks will not be permitted. Reinforcement 
in any member shall be placed, and then inspected and 
approved by the Engineer, before the placing of concrete 
begins. Concrete placed in violation of this provision may 
be rejected and its removal required. 

If mesh reinforcement is shipped in rolls, it shall be 
straightened into flat sheets before being placed. 


3505.03.05 Splicing. All reinforcement bars shall be 
furnished in the full lengths indicated on the plans. Splicing 
of bars, except where shown on the plans, will not be 
permitted without the written approval of the Engineer. 
Splices shall be staggered as far as possible. Unless other- 
wise shown on the plans, bars near the top of beams and 
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girders having more than twelve (12) inches of concrete 
under the bars shall be lapped thirty-five (35) diameters 
and all other bars shall be lapped twenty (20) diameters 
to make the splice. In lapped splices, the bars shall be 
placed in contact and wired together. Welding of reinforc- 
ing steel shall be done only if detailed on the plans or 
authorized by the Engineer in writing. Welding shall con- 
form to the specifications for Welded Highway and Rail- 
way Bridges of the American Welding Society. 

Sheets of mesh reinforcement shall overlap each other 
sufficiently to maintain a uniform strength and shall be 
securely fastened at the ends and edges. The edge lap 
shall not be less than one:(1) mesh in width. 


505.03.06 Substitutions. Substitution of different size 
bars will be permitted only with specific authorization by 
the Engineer. The bars substituted shall have an area 
equivalent to the design area or larger. 


METHOD OF MEASUREMENT 


505.04.01 Measurement. The calculated quantity 
shown on the plans, plus or minus quantities covered by 
approved changes, will be the quantity used for payment. 
The Engineer or the Contractor may request final meas- 
urement if a possible error is suspected in the quantities 
shown on the plans. The Contractor’s request for final 
measurement shall be in writing. Final measurement will 
be made according to the dimensions shown on the plans 
plus or minus approved changes and quantities derived 
therefrom will be the quantity used for payment. The 
quantity of reinforcing steel measured for payment will 
be the number of pounds complete and in place. 

The calculated weights of the plain and deformed bars 
shall be based on the following table: 
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Nominal Diameter Weight Per Foot 
Size No. in Inches in Pounds 
nite het <a Set Heth adele Es, cre pO, 0.250 0.167 
SIL aA Va aa 0.375 0.376 
Abegiant an pat- eet? «peri irr as Dacre 0.500 0.668 
Beri: Sin es tol eh . kee clecaueeds 0.625 1.043 
ee? a er ie ee 0.750 1.502 
4 pores, cor epson ty econe apie Anette 7s diac: £2. 0.875 2.044 
A acteemor tert = ‘premarin t «sepa etn pe 1.000 2.670 
OF WATS. MAO DANI 1.128 3.400 
TOMS Sa Jira eee le rat 1.270 4.303 
3 Pe ee es el ee ee 1.410 5.313 
er tale Ig: RRA VI 1.692 7.650 
| irae atnalitie, ‘ren lliencss,  maatomnted iar rot a seamen 5 2.256 13.600 


The quantity of mesh reinforcement to be measured for 
payment will be the number of square yards complete and 
in place measured along the plane of placement. No allow- 
ance will be made for laps. 

All measurements will be made in accordance with sub- 
section 10961, “Measurement of Quantities.” 


BASIS OF PAYMENT 


505.05.01 Payment. The accepted quantity of rein- 
forcing steel measured as provided in subsection 505.- 
04.01, “Measurement,” will be paid for at the contract 
unit price bid per pound. 

The accepted quantity of mesh reinforcement measured 
as provided in subsection 505.04.01, “Measurement,” will 
be paid for at the contract unit price bid per square yard. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Reinforcing Stéel. i tHe Sis Sn ee TG Pound 
Mesh Reinforcing )ie-ata tre st ee sine. Rather Square Yard 
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SECTION 506 


STEEL STRUCTURES 
DESCRIPTION 


506.01.01 General. This item shall consist of fur- 
nishing, fabricating, casting, machining, or otherwise pre- 
paring, transporting, erecting, and painting any or all 
structural steel, rivet and eye bar steel, steel forgings, cast- 
ings, and any other metal of the type, shape, dimensions, 
and quality, required by these specifications or as shown 
on the plans. 

MATERIALS 


506.02.01 General. Materials shall meet the perti- 
nent requirements of the following sections: 


LLUCL Can Vall EVO AL SLOG Hi. Me. cou eeteny sans a ge ast hn, Section 710 
PRAUTTIOUTIIBLOR "DTPA SCS RAUL os coe ccte sca cescepeneds Sdepe ayant Section 711 
Miscelancoustivictalst waite weet lee eee Section 712 
Paint? Sone. 2h sof. 7 se IOlegoOb VAS 1 AvoGe Section 714 
Galvanizing. ot. oorleitine! in genom. 8.29. jolie Section 715 


Turned bolts shall meet the material specifications set 
forth for Structural Rivet Steel. Anchor bolts, nuts and 
washers shall be of structural steel, galvanized in accord- 
ance with ASTM Designation A153. Bolts for fastening 
tubes to the rail posts sockets shall be stainless steel. 


CONSTRUCTION 


506.03.01 Shop Drawings. Shop drawings shall con- 
sist of shop detail erection and other working plans show- 
ing dimensions, sizes of material, details, and other 
information necessary for the complete fabrication and 
erection of the metal work. The drawings shall be prepared 
on sheets twenty-two (22) inches wide by thirty-six (36) 
inches. The original drawings may be made either on paper 
or on cloth, but the details must be drawn so that the prints 
will be clear and legible. 

Unless otherwise requested, the Contractor shall submit 
to the Engineer, for approval, two (2) sets of checked 
drawings. The Engineer reserves the right to refuse prints 
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of shop drawings which are not clear and legible. Upon 
approval the Contractor shall furnish the Engineer with the 
number of sets of shop drawings requested and the original 
tracings or Van Dyke negatives thereof. All shop plans 
shall be submitted for approval at least fifteen (15) days 
before fabrication is started and no material shall be fabri- 
cated until the plans have been finally approved by the 
Engineer. The shop drawings as approved by the Engineer 
shall become a part of the contract; provided, however, 
that any substitution of sections contemplated by the shop 
drawings different from sections shown on the plans shall 
be made only when approved by the Engineer and in such 
case, additional costs resulting from such substitution shall 
be borne by the Contractor. 

After approval there shall be no deviation from the shop 
drawings or changes made thereon without the prior ap- 
proval of the Engineer. 

Approval of shop drawings shall be understood to be an 
acceptance of the character and sufficiency of the details 
and not a check of any dimensions. Checking shop draw- 
ings is intended as a means of facilitating the work and 
avoiding errors so far as possible, but it is expressly under- 
stood that it will not relieve the Contractor from the re- 
sponsibility in regard to errors or omissions on said shop 
drawings. 

The contract price shall include the cost of furnishing all 
shop drawings and the Contractor will be allowed no extra 
compensation for such drawings. 


506.03.02 Notice of Beginning Work. The Contrac- 
tor shall give the Engineer ample notice of the beginning of 
work at the mill or in the shop so that inspection may be 
provided. “Mill” means any rolling mill or foundry where 
material for the work is to be manufactured. No material 
shall be manufactured or work done in the shop before the 
Engineer has authorized the fabrication. Any purchase of 
material prior to fabrication authorization shall be at the 
Contractor’s risk. 


506.03.03 Inspection and Testing. The Contractor 
. shall furnish test specimens as required free of charge. 
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The Contractor will require the fabricator of structural 
carbon steel or structural alloy steel to furnish the Engineer 
with two (2) certified copies of mill inspection and test 
reports showing both physical and chemical tests of each 
heat from which material is to be used. 

All structural steel and miscellaneous metals described 
in subsection 506.02.01, “General,” shall be subject to 
shop inspection by the Engineer at his option. 

The Contractor shall furnish facilities for the inspection 
of material or workmanship in the shop and the inspector 
shall be allowed free access to the necessary parts of the 
work. 

The inspector shall have the authority to reject any ma- 
terial or workmanship which does not meet the require- 
ments of the specifications. 

The acceptance of any material or finished members by 
the inspector shall not be a bar to their subsequent rejec- 
tion if found defective. 

Inspection at the shop is intended as a means of facilitat- 
ing the work and avoiding errors so far as possible but it is 
expressly understood that it will not relieve the Contractor 
from responsibility in regard to imperfect material or 
workmanship or the necessity for replacing the same. 

The Contractor shall furnish the Engineer with three (3) 
copies of mill orders and shipping statements, the weights 
of the individual members shall be shown on the state- 
ments. 

Shop inspection of rail pipe and tubes will in most cases 
be waived and the Contractor permitted to ship subject to 
inspection at the project site. The field inspection will 
cover the general appearance, size, thickness, etc., of the 
pipe and tubing. Conformance of chemical and mechanical 
properties to requirements of the specifications will also be 
considered before the material is approved. Shop inspec- 
tion of rail posts will be made on the first few rail posts 
castings furnished for each project in order to establish a 
satisfactory class of finish and workmanship. When shop 
inspection is waived on a portion of the handrail posts for 
a project, a careful inspection will be made in the field to 
determine the acceptability of these posts on the basis of 
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the finish and workmanship as compared to that of the 
other posts previously inspected and approved. 

Fabrication of aluminum alloy material shall, in general, 
conform to or be equivalent to fabrication methods and 
practices recommended in the handbooks of the major pro- 
ducers of aluminum materials and specifically the follow- 
ing requirements: 


(a) Material shall be sawed, routed or milled. 

(b) Flame cutting is not permissible. 

(c) Tubing may be heated to a temperature not exceed- 
ing four hundred (400) degrees Fahrenheit for a period not 
exceeding fifteen (15) minutes to facilitate bending. 

(d) Holes in pipe and tubing shall be drilled. Holes in 
castings shall be cored and reamed, or drilled from the 
solid. Seats for pipe shall be finished smooth. 


The fabrication and handling of aluminum materials in 
the shop and field shall be performed in a manner to pre- 
vent scoring or marring of the surfaces. An objectionable 
appearance resulting from such scoring or marring shall be 
cause for rejection of the material. Sleeves and rails shall 
be fabricated in lengths indicated on the plans. 

The finishing of rail posts shall be performed after fabri- 
cation is completed. All fins, pipes, and other casting irreg- 
ularities and all drilling, reaming, and other fabrication 
marks shall be removed. 


506.03.04 Storage. Structural material either plain 
or fabricated shall be stored at the bridge shop above the 
ground upon platforms, skids, or other supports. It shall be 
kept free from dirt, grease, and other foreign matter and 
shall be protected as far as practicable from corrosion. 


506.03.05 Straightening. Rolled material, before be- 
ing laid off or worked, must be straight. If straightening is 
necessary it shall be done by methods that will not injure 
the metal. Sharp kinks and bends will be cause for rejec- 
tion of the material. 


506.03.06 Rivet Holes. Rivet holes in carbon steel 
which is more than three-fourths (34) inch in thickness 
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shall be subpunched and reamed, subdrilled and reamed, 
or drilled full size from the solid. Unless otherwise speci- 
fied, all rivet holes in such material which is three-fourths 
(3%) inch or less in thickness may be punched full size 
except where such holes match holes in thicker adjacent 
material. In such cases the holes in the thinner material 
shall be subpunched (or subdrilled) and reamed while the 
parts are assembled or drilled full size from the solid while 
the parts are assembled. 

Rivet holes in material of alloy steels which is more than 
five-eighths (5) inch in thickness shall be subpunched and 
reamed, subdrilled and reamed or drilled full size from the 
solid. Unless otherwise specified, all rivet holes in such ma- 
terial which is five-eighths (%) inch or less in thickness 
may be punched full size except where such holes match 
holes in thicker adjacent material. In such cases the holes 
in the thinner material shall be subpunched (or subdrilled) 
and reamed while the parts are assembled or drilled full 
size from the solid while the parts are assembled. 

Where there are five or more thicknesses of metal, all 
holes regardless of the thicknesses of the separate pieces 
shall be subpunched (or subdrilled) and reamed while the 
parts are assembled or drilled full size from the solid while 
the parts are assembled. 

Full sized punched holes shall be one-sixteenth (74 ¢) 
inch larger than the nominal diameter of the rivet. The 
diameter of the die shall not exceed the diameter of the 
punch by more than one-sixteenth (4.) inch. If any 
holes must be enlarged to admit the rivets, they shall be 
reamed. Holes must be clean cut, without torn or ragged 
edges. Poor matching or mispunched holes will be cause 


_ for rejection. 


Subpunched (or subdrilled) and reamed holes shall be 


_ punched or drilled not less than three-sixteenths (°4¢) 





inch smaller than the nominal diameter of the rivet. After 
punching or drilling, the holes shall be reamed to a diame- 
ter of one-sixteenth (4¢) inch larger than the nominal 
diameter of the rivet. The punch and die shall have the 
same relative sizes as specified for full sized punched holes. 
Reamed holes shall be cylindrical and perpendicular to the 
member. Where practicable, reamers shall be directed by 
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mechanical means. Burrs on the outside surfaces shall be 
removed. Poor matching of holes will be cause for rejec- 
tion. Reaming of rivet holes shall be done with twist drills 
or with short taper reamers. 

Full size drill holes shall be one-sixteenth (4 .) inch 
larger than the nominal diameter of the rivet. Burrs on the 
outside surfaces shall be removed. 

All holes punched full size, subpunched or subdrilled 
shall be so accurately punched after assembly (before any 
reaming is done) a cylindrical pin one-eighth (7%) inch 
smaller in diameter than the nominal size in the punched 
hole may be entered perpendicular to the face of the mem- 
ber, without drifting, in at least seventy-five (75) percent 
of the contiguous holes in the same plane. If the require- 
ment is not fulfilled, the badly punched pieces shall be 
rejected. 

When holes are reamed or drilled eighty-five (85) 
percent of the holes in any contiguous group shall, after 
reaming or drilling, show no offset greater than one thirty- 
second (145) inch between adjacent thicknesses of metal. 


506.03.07 Rivets. Size of rivets called for on the 
plans shall be the size before heating. 

Rivet heads shall be of standard shape unless otherwise 
specified, and of uniform size for the diameter of rivet. 
They shall be full, neatly made, concentric with rivet holes, 
and in full contact with the surface of the member. 


506.03.08 Shop Riveting. Rivets shall be heated uni- 
formly to a “light cherry red color” and shall be driven 
while hot. Any rivet whose point is heated more than the 
remainder shall not be driven. When a rivet is ready for 
driving, it shall be free from slag, scale, or other adhering 
matter. Any rivet which, in the opinion of the Engineer, is 
scaled excessively, shall be rejected. 

All rivets that are loose, burned, badly formed, or other- 
wise defective shall be removed and replaced with satis- 
factory rivets. Any rivet whose head is deficient in size or 
whose head is driven off center will be considered defective 
and shall be removed. Stitch rivets that are loosened by the 
driving of adjacent rivets shall be removed and replaced 
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with satisfactory rivets. Caulking or recupping of rivet 
heads will not be permitted. 

Shop rivets shall be driven by direct-acting rivet ma- 
chines where practicable. Approved beveled rivet sets shall 
be used for forming rivet heads on sloping surfaces. When 
the use of a direct-acting rivet machine is not practicable, 
pneumatic hammers of approved size shall be used. Pneu- 
matic bucking tools will be required, when in the opinion 
of the Engineer, the size and length of the rivets warrant 
their use. 

Rivets may be driven cold provided their diameter is not 
over three-eighths (%) inch. 


506.03.09 Subpunching, Drilling, and Reaming. Un- 
less otherwise specified, rivet holes and connections and 
splices (shop and field) of main truss or arch members, 
continuous beams, plate girders and rigid frames and rivet 
holes in plate girder flanges, and stiffeners, intermediate 
stiffeners intended as supports for concentrated loads, and 
web splices shall either be subpunched (or subdrilled) and 
reamed while shop assembled or drilled to full size from 
the solid while assembled at the shop. The assembly, in- 
cluding camber, alignment, accuracy of holes and mill 
joints, shall be approved by the Engineer before reaming is 
commenced. 

Unless otherwise specified, each individual (full length) 
truss, arch, continuous beam, or girder shall be assembled 
at the shop before reaming or drilling is commenced. Dur- 
ing shop assembly all members shall be supported at such 
intervals and in such manner as is necessary to avoid unde- 
sirable deflections. 

All holes for floor beams and stringer field end connec- 
tions shall be subpunched and reamed to a steel template. 


506.03.10 Bolts and Bolted Connections. (a) Gen- 
eral. Bolted connections shall not be used unless called 
for in the contract documents. Where bolted connections 
are permitted, the bolts furnished shall be unfinished bolts, 
high-tensile bolts, or ribbed bolts as specified. Ribbed high- 
tensile bolts or high-tensile strength bolts may be substi- 
tuted for field rivets in locations where, in the opinion of 
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the Engineer, it is impractical to drive rivets. Bolts shall be 
of such length that they will extend entirely through the 
nut, but not more than three-eighths (%) inch beyond. The 
Contractor shall furnish sufficient bolts of each type for 
each size and length to bolt such connections as called for 
with an ample surplus to replace those lost or rejected. 

The holes shall be truly cylindrical. Holes shall be at 
right angles to the surface of the metal so that both head 
and nut will bear squarely against the metal. Bolts shall be 
driven accurately into the holes without damaging the 
thread. A snap shall be used to prevent damaging the 
heads. 

(b) Unfinished Bolts. Unfinished bolts shall be stand- 
ard bolts with hexagonal heads and nuts. The diameter of 
the bolt holes will be one-sixteenth (74 ¢) inch greater than 
the diameter of the bolt. Threads on unfinished bolts shall 
be outside the grip and lock washers placed under the nuts 
of such bolts. 

(c) High-Tensile-Strength Bolts. The assembly of struc- 
tural connections using high-tensile-strength bolts and nuts 
with hardened washers where the initial tension in the bolt 
produces friction on the contact surfaces of the connected 
pieces sufficient in magnitude to resist shear shall conform 
to the following: 

High-tensile-strength bolts may be substituted for rivets 
as indicated by the plans or special provisions. 

Except as otherwise provided in this subsection, con- 
struction shall conform to applicable specifications for riv- 
eted structures. Bolt lengths shall be determined by adding 
the values given in Table 1 to the total thickness of con- 
nected material. The values in Table 1 compensate for 
thickness of nut, one flat washer and bolt point. The total 
length shall be adjusted to the next one-fourth (14) inch 
increment to five (5) inch length and to the next longer 
one-half (42) inch increment for lengths over five (5) 
inches. ; 

If other than the standard thickness of circular washer 
as given in Table 2 is used, the necessary bolt length shall 
be adjusted accordingly. Where beveled washers of the 
dimensions given in Table 2 are used, an additional one- 
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eighth (4%) inch shall be added for each such beveled 
washer. 

Circular washers shall be flat and smooth and their 
dimensions shall not be less than would conform to the 
current requirements of the American Standards Associa- 
tion (ASA Designation: B 27.2) as given in Table 2. 
Where clearance is necessary, washers may be clipped on 
one side to a point not closer than seven-eighths (7% ) of the 
bolt diameter from the center of the washer. Where bearing 
faces of the bolted parts have a slope of more than 1:20 
with respect to a plane normal to the bolt axis, smooth 
beveled washers shall be used to compensate for lack of 
parallelism. , 


Table 1—Bolt Lengths 


Bolt Size (inches) Add to Grip (inches) 
YY ¥ 
Ys 1% 
% 1% 
¥ 1% 
1 11% 
1% 1% 
1144 1% 


Bolt dimensions shall conform to the current require- 
ments for Regular Semi-Finished Hexagon Nuts of the 
American Standards Association (ASA Designation: B 
13%): 

Nut dimensions shall conform to the current require- 
ments for Heavy Semi-Finished Hexagon Nuts of the 
American Standards Association (ASA Designation: B 
1372): 

Holes may be punched, subpunched and reamed, or 
drilled, as required by the applicable specifications for 
riveted construction and shall be of a diameter not more 
than one sixteenth (74 g) inch in excess of the nominal bolt 
diameter. 

Bolted parts shall fit solidly together when assembled. 
Contact surfaces, including those adjacent to the washers, 
shall be descaled or carry the normal tight mill scale. 
Contact surfaces shall be free of dirt, oil, loose scale, burrs, 
pits, and other defects that would prevent solid seating of 
the parts. 
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Contact surfaces of joints shall be free of paint or 
lacquer unless otherwise indicated by the plans or special 
provisions. 

Connections shall be assembled with a hardened washer 
under the bolt head or nut, whichever is the element 
turned in tightening. The washer may be omitted under 
the head of heavy semi-finished hexagon bolts or under 
heavy semi-finished hexagon nuts, when these are not the 
elements turned. Surfaces of bolted parts in contact with 
the bolt head and nut shall be parallel, except flat washers 
may be used on surfaces having a slope not greater than 
1:20 with respect to a plane normal to the bolt axis, pro- 
vided the nut is torqued against a non-sloping surface. 
For slopes greater than 1:20 smooth beveled washers shall 
be used to produce parallelism. 

All nuts shall be tightened to give at least the required 
minimum bolt tension values given in Table 3 upon com- 
pletion of the joint. Tightening shall be done with properly 
calibrated wrenches or by the turn-of-nut method. 


Table 3—Bolt Tension 


Bolt Size Required Minimum 


(inches) Bolt Tension (Ibs.*) 
iY 12,050 
Ye 19,200 
Y 28,400 
Ve 36,050 
1 47,250 
14% 56,450 
1% 71,700 
1% 85,450 
114 104,000 


*Equal to the proof load of bolt given in ASTM A325. 


Calibrated Wrenches 

When calibrated wrenches are used to provide the bolt 
tension specified in Table 3, their setting shall be such as 
to induce a bolt tension slightly in excess of this value. 
These wrenches shall be calibrated by tightening, in a 
device capable of indicating actual bolt tension, not less 
than three typical bolts from the lot to be installed. Power 
wrenches shall be adjusted to stall or cut-out at the selected 
tension. If manual torque wrenches are used, the torque 
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indication corresponding to the calibrating tension shall 
be noted and used in the installation of all bolts of the 
tested lot. Nuts shall be in tightening motion when torque 
is measured. When using calibrated wrenches to install 
several bolts in a single joint, the wrench shall be returned 
to “touch up” bolts previously tightened, which may have 
been loosened by the tightening of subsequent bolts, until 
all are tightened to the prescribed amount. 


Turn of Nut 


When the turn-of-nut method is used to provide the 
bolt tension specified in Table 3, there shall first be enough 
bolts brought to a “snug tight” condition to insure that 
the parts of the joint are brought into full contact with each 
other. Snug tight is defined as the tightness attained by a 
few impacts of an impact wrench or the full effort of a 
man using an ordinary spud wrench. Following this initial 
operation, bolts shall be placed in any remaining holes in 
the connection and brought to snug tightness. All bolts in 
the joint shall then be tightened additionally by the 
applicable amount of nut rotation specified below with 
tightening progressing systematically from the most rigid 
part of the joint to its free edges. During this operation 
there shall be no rotation of the part not turned by the 
wrench. 


NUT ROTATION” FROM SNUG TIGHT CONDITION 
(Disposition of Outer Faces of Bolted Parts) 
BoTH FACES NORMAL TO BOLT AXIS, OR Both Faces Sloped¢ 


ONE FacE NORMAL TO AXIS AND OTHER From Normal to Bolt 
-——FACE SLOPED* (BEVEL WASHER NOT USED)— Axis (bevel washers not 


Bolt Lengthd Not us 
Exceeding 8 Diameters Bolt Lengthd Exceeding For all Lengths 
or 8 Inches 8 Diameters or 8 Inches of Bolts 
1% turn %4% turn 3% turn 


aFor coarse thread heavy hexagon structural bolts of all sizes and lengths 
and heavy hexagon semi-finished nuts. 

bNut rotation is rotation relative to bolt regardless of the element (nut or 
pep being turned. Tolerance on rotation: % turn (60°) over and nothing 
under. 

eSlope 1:20 maximum. 

4Bolt length is measured from underside of head to extreme end of point. 


506.03.11 Shop Assembly. Shop assembly of trusses, 
arches, continuous beams, continuous plate girders, plate 
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girders, and rigid frames shall be according to subsection 
506.03.09, “Subpunching, Drilling, and Reaming.” All 
members shall be match marked before being disassem- 
bled. 

Complete shop assembly of an entire structure, includ- 
ing floor system, which may be necessary in the case of 
complicated design or of skewed or super-elevated struc- 
ture shall be done only if required by the special provi- 
sions. 

The several component parts of a built-up member shall 
be straight and close fitting. 

Surfaces of metal in contact shall be cleaned before 
assembling. The parts of a member shall be assembled, 
well pinned, and firmly drawn together with bolts before 
drilling, reaming, or riveting is commenced. Assembled 
pieces shall be taken apart, if necessary, for the removal of 
burrs and shavings produced by the operations. The mem- 
ber shall be free from twists, bends, and other deforma- 
tions. 

End connections, angles, stiffener angles, and similar 
parts shall be carefully adjusted to correct positions and 
bolted, clamped, or otherwise firmly held in place until 
riveted. 

The drifting done during assembling shall be only such 
as to bring the parts into position, and not sufficient to 
enlarge the holes or distort the metal. If any holes must 
be enlarged to admit the rivets, they shall be reamed. 

Parts not completely riveted in the shop shall be secured 
by bolts insofar as practicable to prevent damage in ship- 
ment and handling. 

Connecting parts assembled in the shop for the purpose 
of reaming holes in field connections shall be match 
marked, and a diagram showing such marks shall be fur- 
nished to the Engineer. 


506.03.12 Edge Planing. Sheared edges of plates 
more than five-eighths (% ) inch in thickness and carrying 
calculated stress shall be planed to a depth of one-fourth 
(%4) inch. Re-entrant cuts shall be filleted to a radius of 
three-fourths (% ) inch. 
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506.03.13 Facing of Bearing Surfaces. The surface 
finish of bearing and base plates and other bearing sur- 
faces that are to come in contact with each other or with 
concrete shall meet the American Standards Association 
surface roughness requirements as defined in ASA B 
46.1-55, Surface Roughness, Waviness and Lay, Part 1: 


CS BES FS i Wha a eh i POI ENB Ie LE IIR - ASA 2,000 
Heavy plates in contact in 

shoes: toibe weldedien st eee eee ASA. 1,000 
Milled ends of compression members, 

stiffeners}. and) fillers: ..2::22..2.2) ones ithe hens ASA 500 
Bridge rollers and rockersscg 3 oe cet os le he Se ASA 250 
Pins sanc. DINsNOles on ee eee ee eee ASA 125 
STITT OC ELINOR en rr ene ene re ASA 125 


Surfaces of bronze bearing plates intended for sliding 
contact shall be planed parallel to the movement of the 
spans and polished. 


506.03.14 Abutting Joints. Abutting joints in com- 
pression members of trusses and in columns shall be 
milled. 

Openings and abutting joints in tension members shall 
not exceed one-fourth (% ) inch. 

Abutting joints of continuous I beam spans shall be 
square and tight fit. 

Abutting joints in top and bottom flanges of plate girders 
shall be square and tight fit. 


506.03.15 Fiame Cutting. Steel or wrought iron may 
be flame cut, provided a smooth surface free from cracks 
and notches is secured, and provided that an accurate 
profile is secured by the use of a mechanical guide. Free- 
hand flame cutting shall be done only where approved by 
the Engineer. The cutting flame shall be so adjusted and 
manipulated as to avoid cutting beyond (inside) the pre- 
scribed lines. Members with excessive cracking or cracks 
of depth exceeding three-sixteenths (?4 ) inch will not be 
acceptable. Flame cut surfaces shall meet the American 
Standards Association surface roughness rating value of 
1,000. Edges shall have their corners rounded to one- 
sixteenth (14 ¢) inch radius by grinding after flame cutting. 
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Re-entrant cuts shall be filleted to a radius of not less 
than three-fourths (3% ) inch. 

Occasional notches, cracks, and surface roughness, not 
more than three-sixteenths (®4¢) inch deep on otherwise 
satisfactory cut surfaces, may be removed by planing or 
grinding. Defects of flame cut edges shall not be repaired 
by welding except with the express approval of the Engi- 
neer for occasional notches or gouges less than three- 
eighths (%) inch deep in a type of steel considered 
weldable in the Specifications for Welded Highway and 
Railway Bridges of the American Welding Society. Such 
weld repair shall be made by suitably preparing the defect, 
welding with low-hydrogen electrodes not exceeding five 
thirty-seconds (542) inch in diameter, observing the appli- 
cable requirements of the American Welding Society 
Specifications and grinding the completed weld smooth 
| and flush with the adjacent surface to produce a workman- 
| like finish. Corrections of the defects must be faired with 
_ the surfaces of the cuts on a bevel of 1 to 6 or less. 


506.03.16 End Connection Angles. Floorbeams, 
stringers, and girders having end connection angles shall be 
built to exact length shown on the plans measured between 
the heels of the connection angles, with a permissible toler- 
ance of plus O inch to minus one-sixteenth (14) inch. 
Where continuity is to be required, end connections shall 
be faced. The thickness of the connection angles shall not 
be less than three-eighths (%) inch, nor less than that 
shown on the detail drawings. 


506.03.17 Lacing Bars. The ends of lacing bars 
shall be neatly rounded unless another form is required. 


506.03.18 Web Plates. In girders having no cover 
plates and not to be encased in concrete, the top edge 
of the web plate shall not extend above the backs of the 
flange angles and shall not be more than one-eighth 
(4%) inch below at any point. Any portion of the plate 
projecting beyond the angles shall be chipped flush with 
the backs of the angles. Web plates or girders having 
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cover plates may be one-half (12) inch less in width than 
the distance back to back of flange angles. 

Splices in webs of girders without cover plates shall be 
sealed on the top by welding. 

At web splices, the clearance between the ends of the 
web plates shall not exceed three-eighths (%) inch. The 
clearance at the top and bottom ends of web splice plates 
shall not exceed one-fourth (14 ) inch. 


506.03.19 Stud Shear Connectors. (a) Stud shear 
connectors shall be of a design suitable for end welding 
and shall be end welded to steel beams, girders, or plates 
with automatically timed stud welding equipment. The 
type, size or diameter, and length of stud shall be as 
specified in the contract documents. (See Figure No. 1 for 
allowable tolerances or dimensions.) A maximum vari- 
ation of one (1) inch from the location shown will be 
accepted provided the adjacent studs are not closer than 
two and one-half (212) inches center to center. The ciear 
distance between the edge of a girder flange and the edge 
of the shear connectors shall be not less than one (1) 
inch. Fillet welds varying in size from three-sixteenths 
(6) inch to five-sixteenths (54g) inch are satisfactory 
provided the studs pass all other tests required. Adequate 
provision shall be made in the fabrication of structural 
members to compensate for loss of camber due to welding 
of the shear connectors. 

(b) Studs shall not be painted or galvanized. The studs 
shall be free from rust, scale, rust pits, and oil at the time 
of welding and immediately before the concrete is placed. 
The beam surface to which the studs are welded shall be 
free from excessive mill scale, rust, dirt, paint, grease, or 
any other material which might impair the quality of the 
weld. When necessary to obtain satisfactory welds, the 
areas on the beam, girder, or plate to which the studs are 
to be welded shall be wire-brushed, peened, prick-punched, 
or ground free of scale or rust. 

(c) Welding shall not be done when the base metal 
temperature is below 0 degrees Fahrenheit, or when the 
surface is wet or exposed to rain or snow. 
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(d) An arc shield (ferrule) of heat-resistant ceramic or 
other material shall be furnished with each stud. The 
material shall not be detrimental to the welds or cause 
excessive slag and shall have sufficient strength so as not 
to crumble or break due to thermal or structural shock 
before the weld is completed. 

(e) Flux for welding shall be furnished with each stud, 
either attached to the end of the stud or combined with the 
arc shield for automatic application in the welding opera- 
tion. 

(f) Only qualified studs shall be used. A stud to be 
qualified shall have passed the tests prescribed in para- 
graph (i) of this subsection. The arc shield used in pro- 
duction shall be the same as used in the qualification 
tests. 

(g) The Contractor shall submit to the Engineer for 
approval before installation, information on the studs to 
be furnished as follows: 

1. The name of the manufacturer. 

2. A detailed description of the stud and arc shield. 

3. A certification from the manufacturer that the 
stud is qualified as specified in paragraph (i). 

4. Accopy of the qualification test report as certified 
by the testing laboratory. 

(h) The studs, after welding, shall be free from any 
defect or substance which would interfere with their func- 
tions as shear connectors. 

(i) Stud Weldability Qualification Procedure: 

1. Purpose. The purpose of this procedure is to 
prescribe weldability tests that will qualify a shear con- 
nector stud for welding under shop or field conditions. 
The tests may be performed by a testing agency satisfac- 
tory to the Engineer. 

2. Duration of Qualification. A type and size of 
stud with arc shield, once qualified, is considered qualified 
until the manufacturer makes any change in the base of the 
stud, the flux, or the arc shield which affects the welding 
characteristics. 

3. Preparation of Specimens. (3a) Test specimens 
shall be prepared by welding representative studs to the 
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center of square specimen plates, one-half (12) to three- 
fourths (34) inch thick, of structural steel, AASHO M 
183 (ASTM A36). At the option of the manufacturer, 
studs may be welded to a large plate and the specimen 
plates cut to a size suitable for test equipment used. 

(3b) Studs shall be welded with power source, welding 
gun, and control equipment as recommended by the 
manufacturer. Welding voltage, current and time (see sub- 
paragraph 4) shall be measured by suitable instrumenta- 
tion and recorded for each specimen. Lift and plunge 
shall be at the optimum setting as recommended by the 
manufacturer. 

4. Number of Test Specimens. (4a) Thirty (30) 
test specimens shall be welded consecutively with optimum 
time held constant, but current ten (10) percent above 
optimum. Optimum current and time shall be the midpoint 
of the range normally recommended by the manufacturer 
for production welding. 

(4b) Thirty (30) test specimens shall be welded con- 
secutively with time held constant at optimum but with 
current ten (10) percent below optimum. 

5. Qualification Tests. (5a) Tensile tests—Ten 
(10) of the specimens welded in accordance with subpara- 
graph (4a), and ten (10) of the specimens welded in 
accordance with subparagraph (4b), shall be subjected to 
a tensile test in a fixture similar to that shown in Figure 
2. A stud shall be considered as qualified if all test speci- 
mens have a minimum tensile strength of sixty thousand 
(60,000) psi. 

(5b) Bend tests—Twenty (20) of the specimens 
welded in accordance with subparagraph (4a), and twenty 
(20) specimens welded in accordance with subparagraph 
(4b), shall be placed in the bend testing device shown in 
Figure 3 and bent alternately thirty (30) degrees in oppo- 
site directions until failure occurs. A stud shall be consid- 
ered as qualified if, on all test specimens, fracture occurs 
in the shank of the stud and not in the weld. 

6. Retests. If a weld failure occurs in any of the 
tensile or bend test groups, that group shall be retested. 
if failure repeats, the stud shall fail to qualify. 

7. Qualification. For a manufacturer’s studs and 
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Figure 2 
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arc shields to be qualified, each group of thirty (30) studs 
shall, by test or retest, meet the requirements prescribed in 
subparagraphs (5a) and (5b). 

8. Report of tests. The laboratory report shall in- 
clude the following: 

(8a) Drawings which show shapes and dimensions 
with tolerances of studs, arc shields and flux. 

(8b) A complete description of materials used in the 
studs and arc shields, including the quantity and analysis 
of the flux. 

(8c) A certification that the studs and arc shields 
described in the report are qualified in accordance with 
paragraph (i) 7. 

(j) The first two studs welded on each beam or girder, 
after being allowed to cool, shall be bent forty-five (45) 
degrees by striking the stud with a hammer. If failure 
occurs in the weld of either studs, the procedure shall be 
corrected and two successive studs successfully welded and 
tested before any more studs are welded to the beam or 
girder. The Engineer shall be promptly informed of any 
changes in the welding procedure at any time during 
construction. 

(k) Studs on which a full three hundred sixty (360) 
degrees weld is not obtained may, at the option of the 
Contractor, be repaired by adding a three-sixteenths 
(6) inch fillet weld in place of the lack of weld, using 
the shielded metal-arc process with low-hydrogen welding 
electrodes. 

(1) If the reduction in the height of studs as they are 
welded becomes less than normal, welding shall be stopped 
immediately and not resumed until the cause has been 
corrected. 

(m) Before welding a new stud where a defective one 
has been removed, the area shall be ground smooth and 
flush, or in the case of a pullout of metal, the pocket 
shall be filled with weld metal using the shielded metal-arc 
process with low-hydrogen welding electrodes and then 
ground flush. 

(n) Inspection Requirements: 

1. After the studs have been welded to the beams a 
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visual inspection shall be made and each stud shall be 
given a light blow with a hammer. Any stud which does not 
have a complete end weld, any stud which does not emit 
a ringing sound when given a light blow with a hammer, 
any stud that has been repaired by welding or any stud 
which has less than normal reduction in height due to 
welding, shall be struck with a hammer and bent 15 de- 
grees from the correct axis of installation, and in the case 
of a defective or repaired weld the stud shall be bent 
fifteen (15) degrees in the direction that will place the 
defective portion of the weld in the greatest tension. Studs 
that crack either in the weld or in the shank shall be 
replaced. 

2. The Engineer, at his option, may select additional 
studs to be subjected to the bend test specified above. 

3. The studs tested that show no sign of failure shall 
be left in the bent position. 

4. If during the progress of the work, inspection 
and testing indicate the shear connectors are not satis- 
factory, the Contractor will be required at his expense to 
make such changes in welding procedure, welding equip- 
ment, and type of shear connector as necessary to secure 
satisfactory results. 


5006.03.20 Welding. Welding of steel structures when 
authorized in accordance with the provisions contained 
herein, called for in the contract documents, or upon 
written permission from the Engineer shall conform to the 
requirements of the current specifications for Welded 
Highway and Railway Bridges of the American Welding 
Society. 

Welds shall be painted according to the applicable pro- 
visions of Section 614, “Painting.” 

All groove welds on primary members shall be finished 
smooth and flush with the base metal on all surfaces by 
grinding in the direction of applied stress, leaving surfaces 
free from depressions. Chipping may be used provided it 
is followed by such grinding. 


506.03.21 Fit of Stiffeners. End stiffeners of girders. 
and stiffeners intended as supports for concentrated loads 
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shall be milled or ground to secure an even bearing against 
the flange. Intermediate stiffeners shall fit sufficiently tight 
to exclude water after being painted. Fillers under stiffeners 
shall fit within one-fourth (1% ) inch at each end. 

Welding will be permitted in lieu of milling or grinding 
if noted in the contract documents. Where stiffeners are 
required on one side of the web only, they shall be welded 
to the compression flange. 


506.03.22 Annealing and Stress Relieving. Members 
such as bridge shoes, pedestals, or other parts which are 
built up by welding sections of plate together, and stress 
relieving is called for in the contract documents, stress 
relieving shall be in accordance with the provisions of the 
American Welding Society. 


506.03.23 Pins, Rollers and Pin Holes. Rollers shall 
be of structural carbon steel, and pins shall be of carbon 
steel forgings meeting the requirements of subsection 
710.03.08, “Pins and Rollers.” Pins and rollers shall be 
accurately turned to the dimensions shown on the drawings 
and shall be straight, smooth, and free from flaws. Final 
surface shall be produced by a finishing cut. 

In pins larger than nine (9) inches in diameter, a hole 
not less than two (2) inches in diameter shall be bored 
full length along the axis after the forging has been cooled 
to a temperature below the critical range under suitable 
conditions to prevent injury by too rapid cooling, and be- 
fore being annealed. 

Pin holes shall be bored true to the specified diameter, 
smooth and straight, at right angles with the axis of the 
member and parallel with each other unless otherwise 
specified. 

The distance outside to outside of holes in tension 
members and inside to inside of holes in compression 
members shall not vary from that specified more than one 
thirty-second (442) inch. Boring of holes in built-up mem- 
bers shall be done after the riveting is completed. 

The diameter of the pin hole shall not exceed that of 
the pin by more than one-fiftieth (449) inch for pins five 
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(5) inches or less in diameter, or more than one thirty- 
second (15) inch for larger pins. 

Screw threads for all bolts and pins for structural steel 
construction shall conform to the American National 
Coarse Thread Series, Class 2, free fit, except that pin 
ends having a diameter of one and three-eighths (1%) 
inches or more shall be threaded six (6) threads to the inch. 

Pilot and driving nuts shall be used in driving pins. 
They shall be furnished by the Contractor without charge. 
Two pilot nuts and two drifting nuts for each size of 
pin shall be furnished, unless otherwise specified. Pins shall 
be so driven that the members will take full bearing on 
them. Pin nuts shall be screwed up tight and the threads 
burred at the face of the nut with a pointed tool. 


506.03.24 Shop Painting. Unless otherwise provided 
the application of shop paints shall conform to the require- 
ments of Section 614, “Painting.” 

Surfaces to be in contact after shop riveting is com- 
pleted shall be cleaned but shall not be painted. 


506.03.25 Marking and Shipping. Each member 
shall be painted or marked with an erection mark for 
identification and an erection diagram shall be furnished 
with erection marks shown thereon. Members weighing 
more than three (3) tons shall have the weight marked 
thereon. Structural members shall be loaded on trucks or 
cars in such a manner that they may be transported and 
unloaded at their destination without being excessively 
stressed, deformed or otherwise damaged. All girders 
must be shipped in a standing position which position 
shall be maintained in subsequent operations. 


506.03.26 Erection Methods and Equipment. Before 
starting work, the Contractor shall inform the Engineer 
fully as to the method of erection he proposes to follow 
and as to the amount and character of the equipment he 
proposes to use, the adequacy of which shall be subject 
to the approval of the Engineer. The approval of the 
Engineer shall not be considered as relieving the Con- 
tractor of the responsibility for the safety and adequacy 
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of his methods or equipment or from carrying out the 
work in full accordance with the plans and specifications. 
No work shall be done without the sanction of the 
Engineer. 

Spot welding for the purpose of eliminating field erec- 
tion bolts or for holding steel parts together while rivet- 
ing will not be permitted. 

All work of erection shall be subject to inspection and 
the Contractor shall furnish facilities for such inspection of 
material and workmanship. Material and workmanship not 
previously inspected shall be inspected after its delivery 
to the site of the work. 

The Contractor shall provide the falsework and all 
tools, machinery, and appliances, including drift pins and 
fitting up bolts necessary for the expeditious handling of 
the work. 

Anchor bolts for rail posts shall be galvanized high- 
strength bolts set with suitable templates in exact position 
and securely fixed to prevent displacement during the con- 
creting operations. The areas of concrete upon which posts 
are to be set shall be dressed by grinding or rubbing to a 
true plane for the proper seating of the posts. All surfaces 
of aluminum alloy posts and adjustment shims to be in 
contact with concrete or with the steel anchor bolts nuts 
and washers shall be coated with aluminum insulating 
compound. 

Rail posts shall be erected in sections. Erection of sec- 
tions of rails and posts shall continue successively until 
all or an approved portion of the required rail is erected. 
The rail shall then be aligned and the nuts on the anchor 
bolts tightened. In final adjustment no posts shall deviate 
more than one-eighth (4%) inch from true alignment and 
there shall be no abrupt break in alignment at any loca- 
tion. Aluminum shims may be slotted for ease in placing 
if approved by the Engineer. 


506.03.27 Falsework. The falsework shall be prop- 
erly designed and substantially constructed and maintained 
for the loads which will come upon it. The Contractor 
shall prepare and submit to the Engineer, for approval, 
plans for falsework or for changes in an existing structure 
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necessary for maintaining traffic. Approval of the Con- 
tractor’s plans shall not be considered as relieving the 
Contractor of any responsibility. 

Upon completion of the erection and before final 
acceptance, the Contractor shall remove all falsework, 
excavated or useless materials, rubbish and temporary 
buildings, replace or renew any fences damaged, restore 
in an acceptable manner all property, both public and 
private, which may have been damaged during the prose- 
cution of the work, and leave the structure site and 
adjacent highway in a neat and presentable condition 
satisfactory to the Engineer. 

All excavated material or falsework placed in the stream 
channel before construction shall be removed by the Con- 
tractor before final acceptance. 


506.03.28 Bearing and Anchorage. Masonry bearing 
plates shall not be placed upon bridge seat bearing areas 
which are improperly finished, deformed, or irregular. 
Bearing plates shall be set level in exact position and 
shall have a full and even bearing upon the masonry. 
Unless otherwise directed by the Engineer, they shall be 
placed on a layer of canvas and red lead applied as 
follows: Thoroughly swab the bridge seat bearing area 
with red lead paint and place upon it three layers of twelve 
(12) to fourteen (14) ounce duck, each layer being 
thoroughly swabbed on its top surface with red lead paint. 
Place the superstructure shoes or pedestals in position 
while the paint is plastic. As an alternate to canvas and 
red lead, sheet lead may be used if called for on the 
plans. 

The milled and finished surfaces of castings or bearing 
plates shall have the shop coat of tallow, white lead, or oil 
removed immediately prior to placing in the structure. 
Surfaces designed for sliding movement, one upon the 
other, shall be given a field coat of graphite grease when 
placed in the structure. 

The Contractor shall drill the holes and set the anchor 
bolts, except where the holes are formed or the bolts are 
built into the masonry. The bolts shall be set accurately 
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and fixed with Portland cement grout, completely filling 
the holes. The location of the anchor bolts in relation to the 
slotted holes in the expansion shoes shall correspond with 
the temperature at the time of erection. The nuts on anchor 
bolts at the expansion ends of spans shall be adjusted to 
permit free movement of the span. 

Elastomeric bearing pads shall conform to the require- 
ments specified in subsection 502.03.13, “Expansion and 
Fixed Joints and Bearings.” 


506.03.29 Field Assembling and Riveting. The parts 
shall be accurately assembled as shown on the plans and 
match-marks shall be followed. The material shall be 
carefully handled so that no part will be bent, broken, 
or otherwise damaged. Hammering which will injure or 
distort the members shall not be done. Bearing surfaces 
and surfaces to be in permanent contact shall be cleaned 
before the members are assembled. Unless erected by 
the cantilever method, truss spans shall be erected on 
blocking so placed as to give the trusses proper camber. 
The blocking shall be left in place until the tension chord 
splices are fully riveted and all other truss connections 
pinned and bolted. Splices of riveted butt joints of com- 
pression members, in railings, and in other field splice 
connections shall have one-half of the connection holes 
filled with bolts and cylindrical erection pins (half bolts 
and half pins) before riveting. Splices and connections 
carrying traffic during erection shall have three-fourths 
of the holes so filled. 

Fitting-up bolts shall be of the same nominal diameter 
as the rivets, and cylindrical erection pins shall be one 
thirty-second (142) inch larger. 

Pneumatic hammers shall be used for field riveting. 
Cup-faced dollies fitting the head closely to insure good 
bearing shall be used. Connections shall be accurately and 
securely fitted up before the rivets are driven. Driftings 
shall be only such as to draw the parts into position and 
not sufficient to enlarge the holes or distort the metal. 
Unclear holes shall be reamed or drilled. Rivets shall be 
heated uniformly to a light “cherry-red” color and shall be 
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driven while hot. They shall not be overheated or burned. 
Rivet heads shall be full and symmetrical concentric with 
the shank and shall have full bearing ail around. They 
shall not be smaller than the heads of the shop rivets. 
Rivets shall be tight and shall grip the connected parts 
securely together. Caulking or recupping will not be per- 
mitted. In removing rivets, the surrounding metal shall 
not be injured; if necessary, they shall be drilled out. 

Field driven rivets shall be inspected and accepted be- 
fore being painted. 


506.03.30 Misfits. The correction of minor misfits 
involving nonharmful amounts of reaming, cutting, and 
chipping shall be considered a legitimate part of the erec- 
tion. However, any error in the shop fabrication, or defor- 
mation resulting from handling and transportation, which 
prevents the proper assembling and fitting up of the parts 
by the moderate use of drift pins or by a moderate amount 
of reaming and slight chipping or cutting, shall be reported 
immediately to the Engineer and his approval of the 
method of correction obtained. The correction shall be 
made in his presence. The Contractor shall be responsible 
for all misfits, errors, and injuries and shall make the 
necessary corrections and replacements. 


506.03.31 Field Painting. Structural steel, unless 
otherwise specified shall be painted as specified in Section 
614, “Painting.” 


METHOD OF MEASUREMENT 


5006.04.01 Measurement. The calculated poundage 
shown on the plans, plus or minus quantities covered by 
approved changes, will be the quantity used for payment. 
The Engineer or the Contractor may request final meas- 
urement if a possible error is suspected in the quantities 
shown on the plans. The Contractor’s request for final 
measurement shall be in writing. Final measurement will 
be made according to the dimensions shown on the plans 
plus or minus approved changes, and quantities derived 
therefrom will be the quantities used for payment. 
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The calculated weights shall be based on the following 
assumptions: 


(a) Unit weights, pounds per cubic foot: 


UPderae, feet db EE aS uo 5 Oe Et PEG Tie ae a SRE RCE we 470.0 
TOMBE OUP Gini: cate cieneh et tees PRA Te a PE tsa tc Sncannec Seat nsenen are 487.0 
Steel, rolled, cast, copper bearing, silicon, 

mickelr and’ stainlessii eS he... .. SEO Rae 490.0 


The quantity of structural steel measured for payment 
will be the number of pounds complete and in place. 

(b) The weights of rolled shapes and of plates up to 
and including thirty-six (36) inches in width shall be 
computed on the basis of their nominal weights and 
dimensions as shown on the approved shop drawings. To 
the nominal weights of plates more than thirty-six (36) 
inches in width, there shall be added one-half of the 
allowed percentage of overrun in weight as tabulated in 
ASTM A6. The weight will be computed on the basis 
of rectangular dimensions for all plates and overall lengths 
for all structural shapes and with no deductions for copes, 
clips, sheared edges, punchings, borings, milling, or plan- 
ing, provided, however, that when parts can be econom- 
ically cut in multiples from material of larger dimension, 
the calculated weight shall be taken as that of the material 
from which the parts can be cut. 

(c) The weight of shop rivets will be computed on the 
basis of reasonable average lengths, in accordance with the 
following table: 


Rivet Diameter (inches) Pounds Per 100 Rivets 
Y, 20 
Ya 30 
% 50 
¥ 100 
1 150 
14% 250 
1144 325 


(d) To the computed weight of metals may be added 
0.4 of 1 percent as an allowance for shop paint. 

(e) The weight of weld metal will be computed on the 
basis of the theoretical volume of the dimensions of the 
welds. To this weight will be added fifty (50) percent allow- 
ance for overrun. 
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If the proposal contains such an item, standard bridge 
rail shall be measured in linear feet between concrete 
posts in the completed work. Measurement will be made 
to the nearest linear foot of rail for each structure meas- 
ured along the top of the parapet from concrete end 
posts to concrete end post. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


506.05.01 Payment. The accepted quantity of struc- 
tural steel measured as provided in subsection 506.04.01, 
“Measurement,” shall be paid for at the contract unit price 
bid per pound for structural steel. 

The price per pound shall constitute full compensation 
for doing all the work involved in furnishing, fabricating, 
delivering, erecting, and painting the steel work in accord- 
ance with the details shown on the plans and as herein 
specified, including furnishing of mill test reports and test 
specimens, except the specimens for full size tests. 

Standard bridge rail shall be paid for at the contract unit 
price bid per linear foot for standard bridge rail for the 
type specified whether it be constructed of steel or alumi- 
num. The price per linear foot shall constitute all the work 
involved in furnishing, fabricating, delivering, erecting, 
and painting the rail, including the furnishing of mill test 
reports and test specimens, in accordance with the plans 
and these specifications. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
OUMICLUTAL -SlCCl a aoc sak eae ee Pound 
Standard BridgexRail (type)... 2 ee eee Linear Foot 
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TIMBER STRUCTURES 
DESCRIPTION 


507.01.01 General. This item shall consist of fur- 
nishing, framing, and installing timber of the kind, sizes, 
and dimensions and in accordance with the lines, grades, 
and sections shown on the plans. 


MATERIALS 


507.02.01 General. Materials shall meet the require- 
ments of the following sections: 


Biruciital dngvhVvevare tebles, 42. sissek. 0 tyne - thence Section 710 
AT ee ee 2 eee ea ee Section 714 
VEE SCOLIATICOUS IMC CAS cca. cessed eee Section 712 
Hardware ,20 51h Doibo1 2 SO A REE GS Section 723 
Tamberso Viekiind) Min dsine beiperiel ohare so Section 718 
Chim beraPresetvative.< os. pith .euceltidiee lt. t Section 719 


If material lists or order lists are sent by the Contractor 
to the Engineer for checking or approval, such checking 
or approval by the Engineer shall in no way relieve the 
Contractor of responsibility for the correctness of such 
lists. Any expenses incident to the revision of materials 
furnished in accordance with such lists to make them 
comply with the design drawings shall be borne by the 
Contractor. 

All framing lumber and structural timber, unless other- 
wise specified or shown on the plans, shall be Douglas 
Fir or West Coast Hemlock or Larch. 


CONSTRUCTION 


507.03.01 Storage of Materials. Lumber and tim- 
ber on the site of the work shall be stored in piles. 

Untreated material shall be open-stacked at least twelve 
(12) inches above the ground surface and piled to shed 
water and prevent warping. When required by the Engi- 
neer, it shall be protected from the weather by suitable 
covering. 
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Treated timber and piling shall be close-stacked and 
piled to prevent warping. 

The ground underneath and in the vicinity of all mate- 
rial piles shall be cleared of all weeds and rubbish. 


507.03.02 Workmanship. Workmanship shall be first 
class throughout. None but competent bridge carpenters 
shall be employed, and all framing shall be true and exact. 
Unless otherwise specified, nails and spikes shali be driven 
with just sufficient force to set the heads flush with the 
surface of the wood. Deep hammer marks in wood sur- 
faces shall be considered evidence of poor workmanship 
and sufficient cause for removal of the workman causing 
them. The workmanship on all metal parts shall conform 
to the requirements specified in Section 506, “Steel Struc- 
tures.” 


507.03.03 Treated Timber. ‘Treated timber and pil- 
ing shall be carefully handled without sudden dropping, 
breaking of the outer fibers, bruising, or penetrating the 
surface with tools. It shall be handled with rope sling. 
Cant hooks, peaveys, pikes, or hooks shall not be used. 

All cutting, framing, and boring of treated timbers shall 
be done before treatment insofar as is practicable. 

All cuts in treated piles or timbers, and all abrasions, 
after being carfully trimmed, shall be covered with two 
applications of a mixture of sixty (60) percent creosote 
oil and forty (40) percent roofing pitch, or brush coated 
with at least two applications of hot creosote oil and 
covered with hot roofing pitch. 

All bolt holes bored after treatment, shall be treated with - 
creosote oil by means of an approved pressure bolt hole 
treater. Unfilled holes, after being treated with creosote 
ou, shall be plugged with creosoted plugs. 

Whenever, with the approval of the Engineer, ae or 
temporary braces are attached to treated timber with nails 
or spikes, the hole shall be filled by driving galvanized 
nails or spikes flush with the surface or plugging holes 
as required for bolt holes. 
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507.03.04 Untreated Timber. In structures of un- 
treated timber the following surfaces shall be thoroughly 
coated with two coats of hot creosote oil before assem- 
bling: Ends, tops, and all contact surfaces of sills, caps, 
floors, and stringers; and all ends joints and all contact 
surfaces of bracing and truss members. The back faces of 
bulkheads and all other timber which is to be in contact 
with earth, metal, or other timber shall be similarly treated. 

Unless untreated timber is to be used in the construction 
within three (3) days after date of delivery, it shall be 
painted on each end with a prime coat at time of delivery. 


507.03.05 Holes for Bolts, Dowels, Rods, and Lag 
Screws. Holes for round drift-holes and dowels shall be 
bored with a bit one-sixteenth (44) inch less in diameter 
than the bolt or dowel to be used. The diameter of holes 
for square drift-bolts or dowels shall be equal to the least 
dimension of the bolt or dowel. 

Holes for machine bolts shall be bored with a bit of the 
same diameter as the bolt. 

Holes for rods shall be bored with a bit one-sixteenth 
(46) inch greater in diameter than the rod. 

Holes for lag screws shall be bored with a bit not larger 
than the body of the screw at the base of the thread. 


507.03.06 Bolts and Washers. <A washer of the size 
and type specified shall be used under all bolt heads and 
nuts which would otherwise come in contact with wood. 

The nuts of all bolts shall be effectively locked after they 
have been finally tightened. 

Countersinking shall be done whenever smooth faces 
are required. Horizontal recesses formed for countersink- 
ing shall be painted with hot creosote oil, and after the 
bolts are screwed in place, shall be filled with hot pitch. 


507.03.07 Framing. All Jumber and timber shall be 
accurately cut and framed to a close fit in such manner 
that the joints will have even bearing over the entire con- 
tact surfaces. Mortises shall be true to size for their full 
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depth and tenons shall fit snugly. No shimming will be per- 
mitted in making joints, nor will open joints be accepted. 

Mud sills shall be firmly and evenly bedded to solid 
bearing and tamped in place. 

Concrete pedestals for the support of framed bents 
shall be carefully finished so that the sills or posts will 
take even bearing on them. Dowels of not less than three- 
fourths (34) inch diameter and projecting at least six (6) 
inches above the tops of the pedestals, shall be set in them 
when they are cast, for anchoring the sills or posts. 

Sills shall have true and even bearing on mud sills, 
piles, or pedestals. They shall be drift-bolted to mud sills 
or piles with bolts of not less than three-fourths (% ) inch 
diameter and extending into the mud sills or piles at least 
six (6) inches. When possible, all earth shall be removed 
from contact with sills so that there will be free air circula- 
tion around them. 

Posts shall be fastened to pedestals with dowels of not 
less than three-fourths (34) inch diameter, extending at 
least six (6) inches into the posts. 

Posts shall be fastened to sills by one of the following 
methods, as indicated on the plans: 


(a) By dowels of not less than three-fourths (34) inch 
diameter, extending at least six (6) inches into posts and 
sills. 

(b) By drift-bolts of not less than three-fourths (% ) 
inch diameter driven diagonally through the base of the 
post and extending at least nine (9) inches into the sill. 


507.03.08 Caps. Timber caps shall be placed to 
secure an even and uniform bearing over the tops of the 
supporting posts or piles and to secure an even alignment 
of their ends. All caps shall be secured by drift-bolts, as 
indicated on the plans, extending at least nine (9) inches 
into the posts or piles. Drift-bolts shall be approximately in 
the center of the post or pile. 


507.03.09 Bracing. The ends of bracing shall be 
bolted through the pile, post or cap with a bolt of not less 
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than five-eighths (52) inch diameter. Intermediate intersec- 
tions shall be bolted, and spiked with wire or boat spikes, 
as indicated on the plans. In all cases spikes shall be used 
in addition to the bolts. 


507.03.10 Stringers. Stringers shall be sized at bear- 
ings and shall be placed in position so that knots near 
edges will be in the top portions of the stringers. 

Outside stringers may have butt joints with the ends cut 
on a taper, but interior stringers shall be lapped to take 
bearing over the full width of the floor beam or cap at each 
end. The lapped ends of untreated stringers shall be 
separated at least one-half (1) inch for the circulation of 
air and shall be securely fastened by drift-bolts where 
specified. When stringers are two panels in length the 
joints shall be staggered. 

Cross-bridging between stringers shall be neatly and 
accurately framed and securely toe-nailed with at least two 
nails at each end. All cross-bridging members shall have 
full bearing at each end against the sides of stringers. Un- 
less otherwise specified in the contract, cross-bridging shall 
be placed at the center of each span. 


507.03.11 Plank Floors. Unless otherwise specified, 
flooring plank shall be surfaced one side and one edge. 
Single plank floors shall consist of a single thickness of 
plank supported by stringers or joists. The plank shall be 
laid heart side down with one-fourth (1%) inch openings 
between them for locally seasoned material and with tight 
joints for unseasoned material. Each plank shall be 
securely spiked to each joist. The plank shall be carefully 
graded as to thickness and so laid that no two adjacent 
planks will vary in thickness more than one-sixteenth 
(4 6) inch. 

Two-ply timber plank floors shall consist of two layers 
of flooring supported on stringers or joists. The lower 
course shall be pressure-treated with a creosote oil. The 
top course may be laid either diagonal or parallel to the 
centerline of the roadway, as specified, and each floor piece 
shall be securely fastened to the lower course. Joints shall 
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be staggered at least three (3) feet. If the top flooring 
is placed parallel to the centerline of the roadway, special 
care shall be taken to securely fasten the ends of the 
flooring. At each end of the bridge these members shall 
be beveled. 


507.03.12 Laminated Floors. Laminated floors shall 
be composed of three (3) by six (6) inch or two (2) by 
six (6) inch timbers, as indicated on the plans, laid on 
edge at right angles to the centerline of the roadbed, unless 
otherwise shown on the plans. 

The flooring may be of random length and multiples of 
the stringer spacing with no single piece less than six (6) 
feet long. All splices shall be made on the centerline of a 
stringer and shall not occur oftener than once in six (6) 
inches on any one stringer. 

Laminations shall be laid with a finished edge down. 
Before laying, the tops of stringers shall be checked with a 
straightedge and adjacent stringers which vary more than 
one-eighth (%) inch from a true plane, except treated 
stringers, shall be surfaced to meet this requirement. 
Treated stringers which do not meet the requirements may 
be rejected but shall not be framed or adzed after treat- 
ment. Each piece of flooring shall be fastened to the pre- 
ceding strip at each end and at approximately eighteen 
(18) inch intervals with spikes or nails driven alternately 
near the top and bottom edges. Spikes or nails shall be of 
sufficient length to pass through two strips and at least 
halfway through the third strip. If timber supports are 
used, each piece shall be toe-nailed to every other support 
with 20d or 30d nails. Care shall be taken to have each 
strip vertical and tight against the preceding one, and bear- 
ing evenly on all supports. 


507.03.13. Trusses. Trusses, when completed, shall 
show no irregularities of line. Chords shall be straight and 
true from end to end in horizontal projection, and in verti- 
cal projection, shall show a smooth curve through panel 
points conforming to the correct camber. All bearing sur- 
faces shall fit accurately. Uneven or rough cuts at the 
points of bearing shall be cause for rejection of the piece 
containing the defect. 
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Unless otherwise directed by the Engineer, housings and 
railings shall be built after the removal of the falsework 
and the adjustment of the trusses to correct alignment and 
camber. 


507.03.14 Painting. Outside stringers, wheel guards, 
rails, rail posts, and exposed surfaces of scupper blocks, 
filler blocks, and flooring of untreated timber, or timber 
treated with preservative salts, shall be painted as specified 
in Section 614, “Painting.” 

Ends of all pieces of untreated timber not otherwise 
painted shall be painted with one prime coat. 

Metal parts, except hardware, shall be painted as spec- 
ified in Section 614, “Painting,” and given the number of 
coats specified in subsection 714.03.01(b), “Miscellaneous 
iron. 

METHOD OF MEASUREMENT 


507.04.01 Measurement. The quantity of timber and 
lumber to be measured for payment will be the number of 
thousand feet board measure (Mfbm) conforming to all the 
requirements in the completed work. 

All measurements will be in accordance with subsection 
109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


507.05.01 Payment. The accepted quantity of mate- 
rials measured as provided in subsection 507.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per thousand feet board measure (Mfbm). 

The above prices shall be full compensation for furnish- 
ing all materials, including hardware, treating, erecting, 
and for all incidentals necessary for doing all the work 
involved, as shown on the plans or established by the Engi- 
neer, all in accordance with subsection 109.02, “Scope of 
Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
TT SYS NT GY 0h eke ee OO EE RTS See res Mfbm 
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SECTION 508 


PILING 
DESCRIPTION 


508.01.01 General. This work shall consist of fur- 
nishing and driving bearing piles of the kind, shape, and 
size called for in the contract documents. It includes timber 
piles, precast or cast in place concrete piles, sheet piling, 
and steel piles as described herein and is also applicable to 
other types of bearing piles if called for in the contract 
documents. , 

MATERIALS 


508.02.01 General. Materials shall conform to the 
requirements of the following sections: 


Steel Shell for Piles. 2.20.2.2s2.00.2e2 sete l Subsection 712.03.08 
steel. Piles. 4°”. piles, sheet, piling)... cecerszis- Subsection 712.03.07 
PCI OT CONCH tenon Se ee ee re eee Section 713 
SITIOS ICS ee ee eda ee ee ee Section 717 


Materials for concrete shall conform to the requirements 
of Section 501, “Portland Cement Concrete.” 

The Contractor shall furnish the Engineer with copies of 
mill test reports on the steel shells and steel piles. 


CONSTRUCTION 


508.03.01 Determination of Length. Bearing piles of 
any material shall be of such length as is required to de- 
velop the specified bearing value, to obtain the specified 
penetration, and to extend into the cap or footing block as 
indicated on the plans, after cutoff of any damaged por- 
tion. 

The Contractor shall be responsible for furnishing piling 
of sufficient length to obtain the penetration and bearing 
value required. For the purpose of determining the lengths 
of the piles required, the Contractor, at his expense, may 
drive test piles, make borings or make such other investiga- 
tions as may be necessary. 
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508.03.02 Test Piles. Test piles furnished and driven 
by the Contractor for his use in determining the lengths of 
piles to be furnished may be so located that they may be 
cut off and become a part of the completed structure pro- 
vided that such test piles conform to the requirements for 
piling as specified in these specifications. 

Test piles which are designated in the contract docu- 
ments shall conform to the requirements for piling as spec- 
ified in these specifications and shall be so located that they 
may be cut off and become a part of the completed struc- 
ture. 

Test piles that are to become a part of the completed 
structure shall be driven with the same type of equipment 
that is to be used for driving foundation piles. 

Test piles which are not to be incorporated in the com- 
pleted structure shall be removed to at least two (2) feet 
below the surface of the ground and the remaining hole 
shall be backfilled with earth or other suitable material. 

When piles are shown on the plans or specified in the 
special provisions to be load tested, such piles shall be load 
tested in accordance with the provisions in subsection 
508 .03.07, “Load Testing.” 


508.03.03 Equipment. The driving equipment shall 
be in good operating condition. 

The size of hammer shall be selected to suit the condi- 
tions that will be encountered. It shall neither be so small 
that its energy will be largely dissipated in lost energy dur- 
ing driving nor so great that it will cause too rapid penetra- 
tion and damage to the pile. If the size of the hammer used 
is found to be unsatisfactory, it shall be replaced with a 
larger or smaller hammer or other corrective measures 
shall be used as required to produce satisfactory results. 

All piles shall be driven with either single or double 
acting steam, air or diesel hammers. 

Precast concrete piles shall be driven with a steam, air 
or diesel hammer which shall develop an energy per blow 
at each full stroke of the piston of not less than one (1) 
foot-pound for each pound of weight driven. 

For cast-in-place concrete piles where a mandrel is used 
in driving the shell, the total weight of the mandrel and the 
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shell shall be considered as the weight of the pile and the 
hammer shall meet the same requirements as for precast 
concrete piles. 

Hammers for driving H-bearing steel piles and steel 
shells for cast-in-place concrete piles, which are driven 
without mandrel, shall be steam, air, or diesel hammers of 
sufficient capacity to drive the pile or shell to the required 
penetration and bearing value without appreciabie distor- 
tion or distress to the pile or shell. 

Steam or air hammers shall be furnished with boiler or 
air capacity at least equal to that specified by the manufac- 
turers of the hammers to be used. The boiler or compressor 
shall be equipped with an accurate pressure gauge at all 
times. The valve mechanism and other parts of the steam 
or air hammer shall be maintained in first-class condition 
so that the length of stroke and number of blows per min- 
ute for which the hammer is designed will be obtained. 
Inefficient steam or air hammers shall be removed from the 
work. When necessary to obtain the required penetration, 
the Contractor shall supply and operate at his own ex- 
pense, single or double water jets and pumps or furnish the 
necessary drilling apparatus and drill holes not greater than 
the diameter of the pile to the proper depth and drive the 
piles therein. If a pile is set in a drilled hole, it shall be 
driven sufficiently to fix the point firmly and secure full 
bearing. Except as described in subsection 508.03.04, 
“Driving of Piles,” jets or drills may be used only when so 
specified or ordered in writing by the Engineer. 

Diesel-powered hammers may be used provided the re- 
quired energy per blow, as specified for steam hammers, is 
delivered for the type of piling to be driven. 

Driving leads shall be used and shall be constructed in 
such a manner as to afford freedom of movement of the 
hammer, and they shall be held in position by guys or stiff 
braces to insure support to the piles during driving. Except 
where piles are driven through water, the leads shall be of 
sufficient length so that the use of a follower will not be 
necessary. 


508.03.04 Driving of Piles. Unless otherwise per- 
mitted by the Engineer, piles shall not be driven until after 
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the excavation is completed. Any material forced up be- 
tween the piles shall be removed to correct elevation before 
masonry for the foundation is placed. 

Care shall be exercised to prevent damage to the piles 
due to overdriving. 

Piles shall be driven battered (sloped) if called for on 
the plans. 

Piles, other than sheet piles, shall not be driven until the 
approach fills are compacted and in place to an elevation 
of one and one-half (112) feet above the bottom of the 
concrete abutment, as indicated on the plans. When piles 
are to be driven through embankment and the depth of the 
embankment at the pile location is in excess of five (5) 
feet, the pile (other than sheet pile) shall be driven in a 
hole drilled through the embankment. The hole shall have 
a diameter large enough to allow a minimum of two (2) 
inch clearance around the pile. After driving the pile, the 
space around the pile shall be filled to ground surface with 
dry sand or pea gravel. 

When an abutment area is to be surcharged, piles shall 
not be driven therein until the surcharge has been in place 
the required period of time. 

All piles raised during the process of driving adjacent 
piles shall be driven down again. 

Unless otherwise ordered, inclined leads shall be used in 
driving battered piles. 

An adequate cushion cap shall be used in driving precast 
concrete piles. When driving timber piles a cushion cap 
shall be used and not less than two separate steel straps 
shall be placed within two feet of the butt of each pile. 
Steel strapping shall conform to the requirements of 
A.W.P.I. specifications, except that the straps shall encircle 
the pile only once per strap. The top of the pile and the 
cap shall be so shaped that the blow of the hammer will 
be uniformly distributed to the entire top surface of the 
pile. 

When load tests are required, piling shall not be driven 
until after test loading has been completed, except in case 
of service piles driven to serve as anchor piles for the test 
loading. 

If the top of a pile becomes broomed, split, or crushed 
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during the driving, the driving shall be stopped until the 
pile has been repaired or replaced by a new one. 

The driving heads shall closely fit the top of the steel 
pile or shall extend down over the sides of the pile at least 
four (4) inches. 

Piles shall be driven to the position and line indicated on 
the plans. Piles out of position and line more than the 
diameter of the pile, shall be pulled and replaced unless 
otherwise approved by the Engineer. When the tops of 
foundation piles are incorporated in a concrete footing, 
the distance from the side of any pile to the nearest edge 
of the footing shall not be less than nine (9) inches. Any 
additional materials required because of out-of-line piles 
that are allowed to remain in place will be at the expense 
of the Contractor. 


508.03.05 Bearing Value and Penetration. Piles shall 
be driven to a bearing value of not less than the design 
loading shown on the plans, and in addition shall penetrate 
at least to the specified tip elevation shown on the plans 
at any location where a specified tip elevation is shown, 
unless otherwise permitted in writing by the Engineer; or 
shall penetrate at least ten (10) feet into the natural 
ground when a tip elevation is not specified, unless a lesser 
penetration is approved by the Engineer. 

Natural ground in any area or highway embankment 
shall be defined as the bottom of the highway embank- 
ment. 

When the pile design loading is omitted from the plans, 
timber, steel, and concrete piles shall be driven to bearing 
values equal to the Maximum Design Loads for Piles, 
specified in the Standard Specifications for Highway 
Bridges of the AASHO. The bearing values for driven piles 
shall be determined from the following formula: 


twi2E 
nS. BOM 
P—Safe bearing value in pounds. 
E—The energy of the hammer blow in foot-pounds. 


For drop hammers and single acting steam hammers, 
E=WH, where W is the weight of the striking parts of 
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the hammer in pounds, and H is the height of fall of the 
striking parts in feet. 

For double acting or differential steam hammers, E= 
The manufacturer’s rated energy in foot-pounds. 

For diesel hammers, E will be determined by the Engi- 
neer. 

S=The average penertation in inches per blow for the 
last five to ten blows. 


The above formula is applicable only when: 

(a) The hammer has a free fall. 

(b) The head of pile is not damaged. 

(c) The penetration is reasonably quick and uniform. 

(d) A follower is not used. 

Twice the height of bounce shall be deducted from H 
to determine its value in the formula. 

If the weight of the pile and the driving cap and all 
parts driven is greater than the weight of the striking parts 
of the hammer, the formula shall be multiplied by the 
factor 2W_ where P is the weight of the pile and cap. 

W+P 

In case jets are permitted in connection with the driving, 
the bearing power shall be determined by the above 
formula from results after the jets have been withdrawn. 


508.03.06 Cutoff and Extensions. Timber piles 
which are to be capped shall be accurately cut off so that 
true bearing is obtained on every pile without use of shims. 
Other timber piles shall be cut off on the square at the 
elevation designated. Piles inaccurately cut off shall be 
replaced. Splicing of timber piles will not be permitted 
except upon the written permission of the Engineer. Con- 
crete piles shall be cut off at such elevation that they will 
extend into the cap or footing as indicated on the plans. 
Concrete piles may be cast the full length of the reinforc- 
ing bars, providing that the concrete is cut off to expose 
the steel as shown on the plans after the piles have been 
driven. When it is necessary, after driving, to increase the 
length of precast concrete piles, concrete shall be removed 
to expose sufficient reinforcing steel to permit a lap of at 
least forty diameters. The added length shall be sufficient 
to reach the elevation of the bottom of the cap and shall 
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be of the same section and the same reinforcement as the 
pile itself. 

When the cutoff elevation for precast concrete pile is 
below the elevation of the bottom of the cap, the pile shall 
be built up from the butt of the pile to the elevation of the 
bottom of the cap by means of a reinforced concrete exten- 
sion constructed as shown on the plans. 

The work of cutting off precast concrete piles shall be 
performed in such a manner as to avoid spalling or dam- 
aging the pile below the cutoff. In case of such damage the 
pile shall be replaced or repaired as required by the Engi- 
neer. 

All cutoff lengths of piling shall remain the property of 
the Contractor and shall be disposed of outside the high- 
way right of way in accordance with the provisions of 
subsection 107.14, “Disposal of Material Outside Highway 
Right of Way.” 


508.03.07 Load Testing. The number and location 
of the load tests shall be noted on the plans. 

The Contractor shall submit detailed plans of his pro- 
posed testing methods to the Engineer for approval. 

Load tests shall be applied in the manner shown on the 
plans and shall consist of the application of a test load by 
means of a hydraulic jack equipped with an accurate cali- 
brated pressure gage reading in pounds per square inch or 
tons of total load, so arranged as to apply and maintain 
the required test load for a period of forty-eight (48) 
hours, or more, and equipped with a device for measure- 
ment of the settlement of the pile under each increment of 
load. The jack capacity shall be at least three (3) times 
minimum bearing value of the piles. 

The test load shall be applied in increments of ten (10) 
tons until a total load of twice the design bearing value has 
been reached. 

Two measurements of settlement shall be taken after 
each increment of load, one immediately after applying 
load and the other after the load has been maintained for 
ten (10) minutes. 

The safe allowable design load shall be considered as 
fifty (50) percent of that load which after a continuous 
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application of forty-eight (48) hours produces a total 
permanent settlement not to exceed one-fourth (’4 ) inch, 
measured at the top of the pile and providing a settlement 
not exceeding one hundredth (0.01) of an inch has taken 
place in the last eight (8) hours. The load shall then be 
reduced in decrements of ten (10) tons, measuring re- 
covery after each decrement of load until no load remains. 
Another load shall then be applied in increments of ten 
(10) tons, taking two measurements of settlements after 
each increment of load as noted above until the maximum 
capacity of the pile is reached or until the maximum 
capacity of the testing apparatus is reached. The load shall 
then be reduced in decrements of ten (10) tons, measur- 
ing the recovery after each decrement. When cast-in- 
drilled hole piles are used, this second loading to the 
capacity of testing apparatus will not be required. 


508.03.08 Timber Piles. The specie of timber used 
for timber piles shall be either Douglas Fir, Southern 
Yellow Pine, Larch, or Cedar as shown in the contract 
documents. . 

When treated piles are required they shall be given a 
preservative treatment of creosote by pressure processes 
to retain at least ten (10) pounds of creosote per cubic 
foot. 

Timber piles shall conform to the requirements of 
Section 717, “Timber Piles,” and shall be inspected as 
therein provided. 

Commercially treated piles from stock may be used for 
test piles when required. Where commercially treated piles 
are permitted, stamping the piles by the inspector before — 
treatment will not be required. 

Treated timber piles shall be carefully handled during 
and after unloading from cars. They shall not be dragged 
across the ground at any time and shall be handled only 
with rope slings or with wooden equipment. Sharp tools 
shall be permitted only when used for necessary field 
cutting and trimming. All places where the surface of creo- 
soted piling is broken by cutting, boring, or otherwise, 
shall be thoroughly coated with at least three applications 
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of hot creosote oil. Each application shall be allowed to 
become reasonably dry before the succeeding one is ap- 
plied. 

The piles in any one bent shall be carefully selected as 
to size, to avoid undue bending or distortion of the sway 
bracing. However, care shall be exercised in the distribu- 
tion of piles of varying sizes to secure uniform strength and 
rigidity in the bents of any given structure. 

Heads of piles, when the nature of the driving is such as 
to unduly injure them, shall be protected by caps of 
approved design. 

When timber caps are specified, a coat of hot creosote 
oil shall be first applied to the head of the pile and a 
protective cap shall be built up by applying alternate layers 
of loosely woven fabric in a hot asphalt or tar using three 
layers of asphalt or tar and two layers of fabric. The fabric 
shall measure at least six (6) inches more in each direction 
than the diameter of the pile and shall be turned over the 
pile and the edges secured by binding with two turns of 
No. 10 galvanized wire. The fabric shall be wired in ad- 
vance of the application of the final coat of asphalt or tar 
which shall extend down over the wiring. 

In lieu of the above method of treatment, the sawed 
surface may be covered with three applications of a hot 
mixture of sixty (60) percent creosote oil and forty (40) 
percent roofing pitch, or thoroughly brush coated with 
three applications of hot creosote oil and covered with 
hot roofing pitch. A covering of galvanized sheet iron 
shall be placed over the pitch coating and bent down over 
the sides of the pile to shed water. 

The method to be used shail be at the option of the 
Contractor unless otherwise provided on the plans or in 
the special provisions. 


508.03.09 Precast Concrete Piles. Precast concrete 
piles shall be constructed of Class A or AA Portland 
cement concrete proportioned and mixed in accordance 
with the requirements of Section 501, “Portland Cement 
Concrete” and placed in accordance with Section 502, 
“Concrete Structures” of these specifications. Reinforcing 
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steel shall conform to the requirements of Section 505, 
“Reinforcing Steel” of these specifications. 

Concrete for precast concrete piles shall be poured in 
smooth watertight forms, so supported as to prevent 
appreciable deformation or settlement during pouring or 
curing. When removed from the form, the piles shall 
present true, smooth even surfaces free from honeycombs 
and voids and shall be such that a line stretched from 
butt to tip on any face will not be more than one (1) 
inch from the face of the pile at any point. 

Concrete piles shall be kept continuously wet for at least 
ten (10) days after pouring and shall be allowed to harden 
for at least thirty (30) days before being lifted or driven, 
except that this thirty (30) day requirement may be 
decreased if the specimen of concrete from which the piles 
were poured develops a strength of three thousand (3,000) 
pounds or more per square inch of compression. 

When raising or transporting precast concrete piles, the 
Contractor shall provide slings or other equipment to 
avoid any appreciable bending of the pile or cracking of 
the concrete. Piles materially damaged in handling or driv- 
ing shall be replaced. Concrete piles shall be so handled 
at all times as to avoid breaking or chipping of the edges. 


508.03.10 Cast-In-Place Concrete Piles. Concrete 
filling for cast-in-place concrete piles shall be Class A or 
AA Portland cement concrete conforming to the require- 
ments of Section 501, “Portland Cement Concrete” of 
these specifications. Reinforcement shall conform with the 
details shown on the plans and the requirements of Section 
505, “Reinforcing Steel.” Cast-in-place concrete piles shall — 
consist of one of the following: Steel shells driven perma- 
nently to the required bearing value and filled with con- 
crete; or, drilled holes filled with concrete. 


(a) Steel shells shall be of sufficient strength and 
rigidity to permit their driving and to prevent distortion 
caused by soil pressures or the driving of adjacent piles 
until filled with concrete. The shells shall also be suffi- 
ciently watertight to exclude water during the placing of 
concrete. 
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The shells may be cylindrical or tapered, step tapered, 
or a combination of either with cylindrical sections. The 
tip diameter shall not be less than eight (8) inches and 
the butt diameter shall not be less than shown on the 
plans. 

Shells to be driven without a mandrel shall be equipped 
with heavy steel driving ends and all joints in the shell 
shall be welded or adequately lock seamed. 

After being driven and prior to placing concrete and 
reinforcing steel therein, the steel shells or casings shall be 
examined for collapse or reduced diameter at any point. 
Any shell or casing that is improperly driven or broken 
or shows partial collapse to such an extent as to materially 
decrease its bearing value will not be accepted and shall 
be replaced by the Contractor at his own expense. Driven 
shells or casings shall be clean and free from water before 
concrete and reinforcing steel are placed. The Contractor 
shall have available at all times a suitable light for the 
inspection of the shells, throughout the entire length, before 
they are filled with concrete and reinforcing steel. 

Concrete shall be placed in steel shells so that it is dense 
and homogeneous. The upper portion of the shell shall be 
vibrated to a depth of not less than one third the length 
of the pile or ten (10) feet, whichever is the greater. 

(b) Except for a minimum amount of water necessary 
for penetration of the drill, all holes for concrete piles 
cast in drill holes shall be drilled dry to the tip elevation 
shown on the plans or to the elevation determined by the 
Engineer. No standing water in the bottom of hole, 
after final drilling, will be permitted. All holes shall be 
examined for straightness and any hole which on visual 
inspection from the top shows less than one-half the 
diameter of the hole at the bottom of the hole shall be 
rejected. Suitable casings shall be furnished and placed 
when required to prevent caving of the hole before con- 
crete is placed therein. 

All loose material existing at the bottom of the hole 
after drilling operations have been completed shall be re- 
moved or compacted to the satisfaction of the Engineer 
before placing concrete in the hole. 
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Materials resulting from drilling holes shall be disposed 
of as provided in the last paragraph of subsection 206.- 
03.01, “General.” 

Surface water shall not be permitted to enter the hole 
and all water which may have infiltrated into the hole 
shall be removed before placing concrete therein. 

Casing, if used in drilling operations, shall be removed 
from the hole as concrete is placed therein. The bottom 
of the casing shall be maintained not more than five (5) 
feet nor less than one (1) foot below the top of the con- 
crete during withdrawal and placing operations unless 
otherwise permitted by the Engineer. The casing shall be 
hammered or the concrete vibrated during withdrawal of 
the casing. 

Care shall be exercised to insure that the concrete in 
the hole is dense and homogeneous. Vibration of the con- 
crete during placing will not be required. The concrete 
in the hole for the length of the reinforcing cage (bottom 
of spiral wire) shall be vibrated. 

The reinforcing cage shall be placed and secured sym- 
metrically about the axis of the pile and shall be securely 
blocked to clear the sides of the hole. 


For either (a) or (b) the bottom of each shell casing or 
hole shall be filled with mortar to a depth of not less than 
two (2) feet immediately before placing the concrete 
filling materials. The mortar shall consist of one part Port- 
land cement, three parts fine aggregate mixed to a suitable 
consistency or Class A or AA concrete with three-fourths 
(34) inch or larger aggregate removed. 


508.03.11 Steel Piles. Steel piles shall be H-bearing 
of the section shown on the plans. 

The length of steel pile may be built up in sections 
either before or during the driving operations. The sections, 
unless otherwise shown on the plans, shall be identical in 
cross section. The connections shail be made by welding 
the entire cross section in conformance with the require- 
ments of subsection 506.03.20, “Welding.” Care shall be 
taken to properly align the sections connected so that axis 
of the pile will be straight. The number of welded con- 
nections in the length of a pile shall be preferably as few 
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as practicable. If a welded splice is made during the 
driving operation, it shall be done when the top of the 
lower portion is at least three (3) feet above the ground 
to permit observation of the welded connection during 
several feet of driving. 

When necessary, splices shall be performed in accord- 
ance with the standard sheet appended to the plans. 


METHOD OF MEASUREMENT 


508.04.01 Measurement. The quantity of “Furnish 
(Type) Piles” to be measured for payment will be the 
number of linear feet of (type) pile complete and in place 
measured from the tip of the pile to the plane of pile 
cutoff. 

The quantity of “Driving (Type) Piles” to be measured 
for payment will be the number of piles driven in place. 

If the Contractor casts concrete piles full length of the 
reinforcement bars to facilitate driving, no measurement 
will be made for that portion where concrete must be 
removed in order that bars may project as shown on the 
plans. 

Load tests will be measured per each and the number 
used in the work will be the number paid for. 

The quantity of splices to be measured for payment will 
be the number of splices actually made in the work; 
limited, however, for the purposes of measurement and 
payment, to one per timber pile and two per steel pile. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


5038.05.61 Payment. The accepted quantity of “Fur- 
nish (Type) Piles,” measured as provided in subsection 
508.04.01, “Measurement,” will be paid for at the con- 
tract unit price bid per linear foot, which price shall be 
full compensation for furnishing all materials including 
Portland cement concrete, steel shells and reinforcing steel, 
placing filling materials, and disposing of all unused mate- 
rial. 

The accepted quantity of “Driving (Type) Piles” meas- 
ured as provided in subsection 508.04.01, “Measurement,” 
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will be paid for at the contract unit price bid per each, 
which price shall be full compensation for doing all the 
work involved in driving, drilling holes, cutting off piles, 
excavation and backfill, and for filling the space remaining 
around the pile with sand or pea gravel; all to the required 
bearing and penetration as shown on the plans or ordered. 
by the Engineer. No additional compensation over the con- 
tract price for “Driving (Type) Piles” will be made for 
driving piles additional lengths over those lengths antici- 
pated by the total number of linear feet of pile shown in 
the proposal. 

Test piles that become a part of the completed structure 
will be paid for at the contract prices for the type of piling 
used. 

No payment will be made for piles driven out of place or 
for imperfect piles, or for piles which are damaged in 
handling or driving. 

When, in addition to the requirements of the plans and 
specifications, brackets or plates are required on steel 
piles, or special driving shoes are required on timber piles, 
the Contractor shall furnish and place such devices and 
the cost thereof will be paid for as extra work as provided 
in subsection 104.03, “Extra Work.” 

The accepted quantity of load tests measured as pro- 
vided in subsection 508.04.01, “Measurement,” will be 
paid for at the contract unit price bid per each for load 
tests, which price shall be full compensation for all mate- 
rial, equipment, tools, and labor incidental to make the 
tests and to construct the loading platform, procuring and 
placing the loading material, and removing and disposing 
of platform material in a satisfactory manner. 

The accepted quantity of splices measured as provided 
in subsection 508.04.01, “Measurement,” will be paid for 
at the contract unit price bid per each for the splice, which 
price shall be full compensation for all material, equip- 
ment, tools, and labor incidental to make the Splice. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
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Payment will be made under: 


Pay Item Pay Unit 
BUT MSIP LY Oe a CCS ee ee ae ee Linear Foot 
Drive:(ty pe) Piesinn 325.154 Beek ed Seabee Ohne Each 
5 ACTS RY hae cae Wey aged Ct Se ee OES ee See) eens Bere eed Each 
TLCS hte oy Seed SE TP ath cents nrat ei P e MEE eke Seeo Each 
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SECTION 601 


PIPE CULVERTS—GENERAL 
DESCRIPTION 


601.01.01 General. These specifications include gen- 
eral requirements that are applicable to all type culvert 
pipes except structural plate pipe, irrespective of the mate- 
rial or culvert use. 

This work shall consist of furnishing and installing pipe 
culverts, siphons, end sections, end walls, etc., as may be 
required to complete the work shown on the plans or es- 
tablished by the Engineer. 


MATERIALS 


601.02.01 General. ‘The materials used shall be those 
prescribed or used for the several items which constitute 
the finished work and shall conform to the requirements in 
the following subsections: 


Corrugated Metal Pipe and Pipe Arches.......... Subsection 709.03.01 
Bituminous Coated Corrugated Metal Pipe 


andi Pipe! Arches, 0 O82 21 pG Ths 2 ee ee Subsection 709.03.02 
Corrugated Aluminum Pipe.....................--.2.-.-2- Subsection 709.03.03 
Reinforced Concrete .Pipe.............c2--:.--:2-cesleese- Subsection 708.03.01 
Nonreinforced Concrete Pipe.....................-...--- Subsection 708.03.02 
03 uhh bo Un eo rare natu ah, Ceara ranean? teen oleate Subsection 708.03.04 
Grout and Mortar Sand................020.22222.00.c00- Subsection 706.03.04 
RebbentGaskets. 2/64: 0521%... ORS Pere od Subsection 707.03.02 


When the location of manufacturing plants allows, the 
plants will be inspected periodically for compliance with 
specified manufacturing methods, and material samples 
will be obtained for laboratory testing for compliance with 
materials quality requirements. This can be the basis for 
acceptance of manufacturing lots as to quality. 

All materials will be subject to inspection for acceptance 
as to condition at the latest practicable time the Engineer 
has the opportunity to check for compliance prior to or 
during incorporation of materials in the work. 

The lengths shown on the plans are approximate. The 
Contractor shall not order and deliver the culvert pipe until 
a list of sizes and lengths is furnished him by the Engineer. 
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For structural plate pipe and arches, attention is directed 
to Section 606, “Structural Plate Pipe, Pipe Arch, and 
Arch Culverts.” 

CONSTRUCTION 


601.03.01 Earthwork. Excavation and backfill shall 
conform to the requirements of Section 206, “Structure 
Excavation” and 207, “Backfill.” 

The pipe shall be bedded as shown in the standard 
sheets appended to the plans. When no bedding class is 
specified, the requirements for Class C bedding shall apply. 
The lines and grades will be established by the Engineer. 

Where pipes are to be installed in new embankments on 
a steep slope or in a difficult location, the height of new 
embankments may be varied as directed by the Engineer 
before installing pipes. 

When headwalls are not required and granular materials 
are used for backfilling, the fill at the ends of the structure 
shall be sealed against the infiltration of water by bedding 
the ends of the structure in well tamped clay as shown on 
the plans. 


601.03.02 Headwalls. Where shown on the plans, 
inlet and outlet headwalls shall be constructed or installed 
in connection with culvert pipes. Where such headwalls are 
constructed or installed, the ends of pipes shall be placed 
flush or cut off flush with the headwall face, unless other- 
wise permitted by the Engineer. Headwalls are to be con- 
structed to conform to the applicable requirements of 
Sections 501, “Portland Cement Concrete” and 502, “‘Con- 
crete Structures.” 


601.03.03 End Sections. The bed for the end section 
shall be excavated to the required width and grade. For 
metal end sections with toe plates, a trench shall be exca- 
vated for the toe plate in a manner to permit the toe plate 
being against the inner face of the trench when the end sec- 
tion is in its final position. After end sections have been 
properly secured to the pipe, this trench shall be backfilled 
and firmly compacted. 

Precast concrete end section shall be placed with its 
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tongue (or groove) fully entered in the groove (or tongue) 
of the pipe. 


601.03.04 Jacked Pipes. Culvert pipe to be jacked in 
place between the limits shown on the plans shall conform 
to the requirements of the respective section of pipe cul- 
verts. 

The strength of pipe or gage of pipe will be determined 
for vertical load only. Any additional reinforcement or 
strength required to withstand jacking pressure shall be 
determined and furnished by the Contractor at his expense. 

Variation from theoretical alignment and grade at the 
time of completion of placing shall not exceed 0.2 foot for 
each twenty (20) feet of pipe placed. 

The diameter of the excavated hole shall not be more 
than 0.1 foot greater than the outside diameter of the pipe. 
Sluicing and jetting with water will not be permitted. When 
the material tends to cave in from outside these limits a 
shield shall be used ahead of the first section of pipe or the 
face of excavation shall not extend beyond the end of the 
pipe greater than one and one-half (1 a) feet unless per- 
mitted by the Engineer. 

Areas resulting from caving or excavating outside the 
above limits shall be backfilled with sand or grout by a 
method which will fill the voids. 


601.03.05 Laying Culvert Pipe. Laying of culvert 
pipe shall conform to the requirements of the respective 
sections of culvert pipe. 


601.03.06 Extending Existing Culverts. Where shown 
on the plans or directed by the Engineer, existing culverts 
shall be extended in accordance with the provisions for 
installing new culverts and the following additional provi- 
sions. 

Existing headwalls shall be demolished and removed 
and disposed of or moved to the extended location as indi- 
cated on the plans or ordered by the Engineer. Attention is 
directed to Section 202, “Removal of Structures and 
Obstructions.” 

A headwall that is not to be reset shall be demolished 
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without injury to the existing culvert and removed and dis- 
posed of in accordance with the provisions of Section 202, 
“Removal of Structures and Obstructions.” If shown on the 
plans or ordered by the Engineer, a new concrete headwall 
shall be constructed in accordance with the provisions of 
Section 501, “Portland Cement Concrete” of these specifi- 
cations, or a flared end section shall be attached thereto. 


METHOD OF MEASUREMENT 


601.04.01 Measurement. The materials to be paid 
for under these specifications will be listed in the contract 
items by size, class, type gage, or whatever information is 
necessary for identification. 

The quantity of culvert pipe to be measured for payment 
will be the actual number of linear feet of pipe exclusive of 
end sections, complete and in place. When pipes are cut to 
fit a structure or slope, the quantity to be paid for will be 
the length of pipe necessary to be placed before cutting, 
measured in even two (2) foot increments. 

Culvert pipe bends, wyes, tees, and other branches will 
be measured and paid for by the linear foot for the sizes of 
pipes involved. Wyes, tees, eccentric reducers, and other 
branches will be measured along centerlines to the point 
of intersection. 

Structure excavation and structure backfill, Portland 
cement concrete and reinforcement required for headwalls, 
endwalls, structures, and other items of work required by 
the plans and special provisions to complete the work, will 
be measured and paid for as separate items as provided 
for under their respective sections of these specifications, 
or the contract documents. Structure excavation and back- 
fill will not be measured for payment on preformed end 
sections. 

No separate measurement or payment will be made for 
constructing jacking pits and backfilling all pits after the 
pipe is jacked, nor for excavation and backfill between the 
limits shown on the plans for jacking the pipe. Full com- 
pensation therefor will be considered as included in the 
price paid for jacked pipe. 

Culvert pipe to be placed outside the limits for jacked 
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pipe shall conform to the requirements of the respective 
section of pipe culverts. The limits for payment of struc- 
ture excavation and backfill will be the original ground line 
before jacking pits are excavated. 

Ail measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


601.05.01 Payment. The accepted quantities of cul- 
vert pipe measured as specified in subsection 601.04.01, 
“Measurement,” will be listed under the respective sections 
of pipe culverts. 

When any of the various sizes, types, and gages of pipe 
are installed by the jacking method, the contract price paid 
per linear foot for jacked pipe shall include full compensa- 
tion for furnishing the pipe, excavating, jacking, furnishing 
and placing backfill material, and all incidentals and for 
doing all the work involved in jacking the pipe, as spec- 
ified. 

Full compensation for furnishing pipe with end finish, 
including distortion if required, will be considered as in- 
cluded in the price paid per linear foot for the pipe in- 
volved and no additional compensation will be allowed 
therefor. Full compensation for Class “B” and Class “C” 
bedding will be considered included in the price paid per 
cubic yard for backfill or granular backfill as the case may 
be and such payment shall include compensation for all 
the materials, labor, tools, and incidentals necessary to 
complete the work. 

Class “A” bedding will be paid for at the contract unit 
bid price per cubic yard for Class “C” or “CA” concrete. 
When Class “C” or “CA” concrete is not an item on the 
bid schedule, Class “A” bedding will be paid for at the 
contract unit bid price per cubic yard for Class “A” or 
Class “AA” concrete. Payment as stated above shall be full 
compensation for all the materials, labor, tools, and inci- 
dentals necessary to complete the work. 

Provisions for handling of whatever water may be en- 
countered at the site shall be an obligation of the Contrac- 
tor and payment therefor shall be considered as subsidiary 


439 


601 PIPE CULVERTS—GENERAL 


to the items involved and no further compensation will be 
allowed therefor. 


All payments will be made in accordance with subsec- 
tion 109.02, “Scope.of Payment.” 
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SECTION 602 


NON-REINFORCED CONCRETE 
AND CLAY PIPE 


DESCRIPTION 


602.01.01 General. This work shall consist of fur- 
nishing and installing new non-reinforced concrete pipe or 
clay culvert pipe of the kind, sizes, and dimensions shown 
on the plans or established by the Engineer and in accord- 
ance with the requirements of these specifications. 


MATERIALS 


602.02.01 General. Materials and their use shall 
conform to the applicable requirements of subsection 603.- 
02.01 of Section 603, “Reinforced Concrete Pipe” and 
subsection 601.02.01 of Section 601, “Pipe Culverts— 
General.” 

CONSTRUCTION 


602.03.01 General. The construction requirements 
shall be as prescribed in subsections 603.03.01 through 
603.03.06 of Section 603, “Reinforced Concrete Pipe,” 
with the following modifications: 


(a) External bands of mortar shall be placed around the 
pipe joints as herein specified. Several sections of pipe shall 
be joined before commencing banding operations, but the 
placing of external bands shall never be more than five (5) 
lengths of pipe behind joining operations. 

Immediately in advance of placing external band mor- 
tar, the external surface of the pipe sections at the joint 
shall be thoroughly cleaned and wetted to insure proper 
bonding of the band mortar with the pipe. Care shall be 
exercised to make a union between the band and the mor- 
tar which was placed under the joint before the pipe sec- 
tions were abutted. The band shall not be less than 
three-eighths ($8) inch thick at the pipe joint and shall be 
approximately four (4) inches wide, overlapping the 
abutting ends of the pipe sections approximately two (2) 
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inches. The edges of the band shall adhere to the pipe sur- 
face to prevent peeling and shall be finished in a workman- 
like manner. 

(b) When irrigation or sewer pipe is placed beyond the 
limits of roadway excavation or embankment, the initial 
covering of backfill material shall be fine earth or sand 
approved by the Engineer. Placing the remainder of the 
trench backfill in layers and compacting to a relative com- 
paction of ninety (90) percent will not be required. 

(c) Openings shall be cut into irrigation or sewer pipe 
and connections made thereto as shown on the plans or 
directed by the Engineer. 

Openings shall be cut to proper sizes. Connections shall 
be cut to fit closely and shall be strongly cemented to the 
pipe with banding mortar. In all cases, the area of pipe 
where the connection is made shall be clean and wet when 
the mortar is applied. 


METHOD OF MEASUREMENT 


602.04.01 Measurement. Method of measurement 
shall conform to the requirements of subsection 601.04.01, 
“Measurement,” with the exception that backfill will not 
be measured for payment when placed beyond the limits of 
roadway excavation or embankment. 


BASIS OF PAYMENT 


602.05.01 Payment. Payment shall conform to the 
requirements of subsection 601.05.01, “Payment,” and in 
addition thereto, the following requirements shall apply. 

The accepted quantities of non-reinforced concrete or 
clay pipe will be paid for at the contract bid price per lin- © 
ear foot for the types and sizes specified. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(size) Non-reinforced Concrete Pipe (type).................- Linear Foot 
(size) (lay Pipe (Ly pet see ge eee aan were at Linear Foot 
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REINFORCED CONCRETE PIPE 
DESCRIPTION 


603.01.01 General. This work shall consist of fur- 
nishing and installing new reinforced concrete pipe, si- 
phons, and conduits of the size, kinds, and dimensions and 
at locations shown on the plans or established by the Engi- 
neer and in accordance with the requirements of these 
specifications. 

MATERIALS 


603.02.01 General. Materials and their use shall 
conform to the applicable requirements of subsection 601.- 
02.01 of Section 601, “Pipe Culverts—General,” and in 
addition thereto, the following requirements shall apply. 

Flared end sections (precast) shall conform to the 
details and dimensions shown on the plans and except for 
shape, shall conform to the requirements of this section for 
reinforced concrete pipe. 

Concrete pipe shall be carefully handled in unloading, 
transporting, and laying. 

No pipe shall be laid which is cracked, checked, spalled, 
or damaged, and all such sections of pipe shall be perma- 
nently removed from the work. Pipes which show defects 
due to handling shall be rejected at the site of the installa- 
tion regardless of prior acceptance. 

Rubber gaskets shall conform to the requirements of 
subsection 707.03.02, “Rubber Gaskets.” 

Joint mortar shall be composed of one part Portland 
cement and two parts sand by volume. 

Sand shall conform to the requirements of subsection 
706.03.04, “Grout and Mortar Sand” of these specifica- 
tions. 

The materials shall be mixed to a consistency suitable 
for the purpose intended. All mortar shall be used within 
thirty (30) minutes after the mixing water has been added. 

Admixtures of hydrated lime, fire clay, diatomaceous 
earth, or other approved inert material may be used in 
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the mortar to facilitate workability if the Contractor elects. 
The amount of admixture to be added shall be the quan- 
tity permitted by the Engineer. 


CONSTRUCTION 


603.03.01 General. Construction methods shall con- 
form to the requirements of subsections 601.03.01 through 
601.03.06 of Section 601, “Pipe Culverts—General” and 
in addition thereto, shall meet the following requirements. 


603.03.02 Earthwork. Where pipes are to be installed 
in new embankment (projection), the embankment shall 
first be constructed to the required elevation as set forth 
in the following methods “A” or “B.” Method “A” shall 
be followed unless otherwise specified in the contract 
documents, and with the further exception that when the 
pipe is to be installed on a steep slope or at a difficult 
location, the height of embankment to be constructed in 
advance of installing the pipe may be varied when per- 
mitted by the Engineer. 


Method A 

In the case of pipes twenty-four (24) inches or less in 
diameter the roadway embankment shall be constructed to 
an elevation of six (6) inches above the grade proposed 
for the top of the pipe, after which the trench shall be 
excavated and the pipe installed. 

In the case of pipes more than twenty-four (24) inches 
in diameter the roadway embankment shall be constructed 


to an elevation of thirty (30) inches above the grade pro- — | 


posed for the bottom of the pipe, after which the trench 
shall be excavated and the pipe installed. 


Method B 
The new embankment shall be constructed and com- 
pacted to an elevation above the top of the pipe equal to 
the external diameter of the pipe plus one (1) foot and 
to a width each side of the pipe of not less than five times 
the diameter of the pipe. The trench shall then be ex- 
cavated to the bottom of the pipe and to a width of the 

inside diameter plus three (3) feet. 
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After the pipe has been installed, backfill shall be placed 
in the trench to an elevation one (1) foot above the top of 
the pipe. Backfill to be placed in accordance with the 
requirements of Section 207, “Backfill.” The lower one- 
third of the remaining trench shall then be filled with 
loose straw, hay, brush, sawdust, or other highly com- 
pressible material and the remainder of the trench shall 
then be filled in a normal manner. The embankment may 
then be constructed in the normal manner. 

When pipe having bells or hubs is used, cross trenches 
shall be excavated for them to prevent non-uniform load- 
ing of the joints. The cross trenches shall not be more 
than two (2) inches wider than the width of the bell or hub. 


603.03.03 Laying Culvert Pipe. The Contractor shall 
determine his source of supply of sand for use in mortar 
a sufficient time in advance of pipe laying operations to 
permit sampling and testing before use, and no mortar 
shall be used until the sand has been approved by the 
Engineer. 

The consistency of joining mortar shall be such as to ad- 
here to the ends of the pipe while being laid and may 
be easily squeezed out of the joint when the pipe sections 
are pressed together. 

In advance of joining sections of pipe, the ends of each 
section shall be washed clean with a wet brush and im- 
mediately prior to placing mortar and joining the sections, 
the ends shall be thoroughly wetted. 

Pipe sections shall be checked for alignment and grade 
at the time of joining the sections. If an adjustment in 
alignment or grade is necessary after making the joint, 
additional mortar shall be firmly pressed into the joint, and 
in the case of pipes less than twenty-four (24) inches in 
diameter, the internal and external surfaces of the joints 
shall be brushed. 

The interior of the pipe shall be kept free of dirt, excess 
mortar, and other foreign material as the pipe laying 
progresses, and left clean at the completion of the work. 
Any pipe which is not in true alignment or which shows 
any undue settlement after laying, or is damaged, shall be 
taken up and relaid at the Contractor’s expense. 
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The first section of pipe to be laid shall be firmly placed 
to the designated line and grade at the outlet end with 
the groove end or bell end pointing in the direction to be 
followed by the pipe laying. 

Abutting ends of the sections of pipe to be jointed shall 
then be cleaned and wetted, after which joining mortar 
shall be firmly placed into the lower half of the groove 
end of the previously laid section. Joining mortar shall be 
firmly placed on the top half of the tongue end of the 
section to be jointed which shall then be inserted truly 
and snugly into the groove end of the section previously 
laid so as to completely fill the joint. 

The interior joint shall then be either brushed or pointed 
and all surplus mortar removed from the pipe. The ex- 
ternal space between the ends of the jointed pipe shall be 
firmly filled from the outside with laying mortar. 

When pipe with self-centering joints and without an 
inside pointing recess is furnished, the inside shoulder of 
the groove end of each section shall first be lightly 
plastered or buttered with joining mortar after which the 
pipe ends shall be firmly fitted together in such a way that 
the tongue end of each section fits snugly into the groove 
end of the preceding section in order to center the joint 
and form a true flow line. The inside joints shall be trow- 
eled or brushed smooth and excess mortar removed from 
the pipe. The outside joint recesses shall then be filled with 
mortar, after which backfilling shall be performed as 
specified. 

When pipe is furnished with self-centering joints with 
both inside and outside pointing recesses, the pipe shall 
be firmly fitted together in such a way that the tongue end © 
of each section fits snugly into the groove end of each 
preceding section in order to center the joint and to form 
a true flow line, after which the inside joint recess shall be 
firmly filled with pointing mortar and then troweled or 
brushed smooth and excess mortar removed from the pipe, 
after which backfilling shall be performed as specified. 

Backfill of the pipe trench may be completed while the 
joint mortar is still plastic. Should the joint mortar become 
set before the backfill is placed, backfilling of the trench 
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shall not be commenced within sixteen (16) hours of 
jointing the pipe sections. When the pipe is not backfilled 
while the mortar is plastic, the mortar shall be cured in 
accordance with subsection 501.03.09, “Curing.” 

Free water shall not be allowed to come in contact 
with the pipe line until the mortar in the joints has set 
at least twenty-four (24) hours. 

Concrete pipe with elliptical reinforcing shall be suit- 
ably marked to clearly indicate the top and bottom of 
the pipe. 

Prior to placing backfill material, all handling holes in 
concrete culverts shall be completely filled with grout. 


603.03.04 Rubber Gasketed Joints. Reinforced con- 
crete culvert pipe, connected by flexible, watertight, rubber 
or neoprene gasketed joints may be used in lieu of other 
types of joints. | 

All rubber gaskets shall be stored in as cool a place 
as practicable, preferably at seventy (70) degrees Fahren- 
heit or less, and in no case shall the rubber gaskets be 
exposed to the direct rays of the sun for more than seventy- 
two (72) hours. 

Rubber gaskets of the type requiring lubrication, shall 
be lubricated with the lubricant recommended and supplied 
by the manufacturer of the pipe. 

After the pipe has been laid, the outer and inner annular 
space between pipe sections shall be completely filled 
with cement mortar, except that no mortar shall be re- 
quired if the space is three-sixteenths (*4,) inch or less 
in width. Where reinforced concrete collars or bells with 
rubber gaskets are used at the pipe joints, mortar will 
not be required in the outer annular space. Where pipes 
are used with exposed metal surfaces at the joint, both 
the inner and outer annular joint spaces between pipe sec- 
tions must be completely filled with cement mortar, except 
that pipes less than twenty-four (24) inches in diameter 
may be pointed inside by brushing smooth and removing 
all surplus mortar. The rubber gasket shall be the sole 
element depended upon to make the joint watertight for 
the purposes intended. 
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603.03.05 Siphons and Pressure Pipe. Reinforced 
concrete pipe used for siphons or pressure pipe shall be 
laid in accordance with the above provisions, be connected 
by flexible, watertight rubber gasketed joint, and prior to 
backfilling, be subject to the following hydrostatic test: 

The pipe line shall be filled with water at a hydrostatic 
head of ten (10) feet above the highest point of the pipe- 
line. The pressure head shall be maintained for a period 
of not less than twenty-four (24) hours and any visible 
leak or other defects which develop under test shall be 
corrected by the Contractor at his expense. Sweating that 
does not develop into a flow or drip will not be considered 
as leakage. The test shall be repeated until all leaks or 
other defects are eliminated. 


METHOD OF MEASUREMENT 


603.04.01 Measurement. Method of measurement 
shall conform to the requirements of subsection 601.04.01, 
“Measurement” and in addition thereto, the following 
requirements shall apply. 

The quantity of precast end sections, culvert pipe or 
oval pipe measured for payment will be the number of 
units of each size of each class complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


603.05.01 Payment. Payment shall conform to the | 
requirements of subsection 601.05.01, “Payment,” and © 
in addition thereto, the following requirements shall apply. _ 

The accepted quantities of reinforced concrete pipe 
measured as specified in subsection 603.04.01, “Measure- 
ment,” will be paid for at the contract unit price bid per | 
linear foot for reinforced concrete pipe of the class and size | 
specified, which payment shall include mortar and joints. | 
End sections will be paid for at the contract unit price bid | 
per each for the kind and sizes specified complete and in 
place, which payment shall include structure excavation | 
and backfill for precast end sections. 
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All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
(size) Reinforced Concrete Pipe (class)...................... Linear Foot 
(size) Oval Reinforced Conc. Pipe (class)..................Linear Foot 
(size) Reinforced Conc. Siphon Pipe (class)................Linear Foot 
(size) Reinforced Conc. Pipe (class) Jacked................ Linear Foot 
(SIZESTCTCCASEESIO SECTION otter nee ee ee ee eee Each 
(sizeyerrecast: Ovalvend Sections... sence. tones. eel Each 
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SECTION 604 


CORRUGATED METAL PIPE AND 
METAL ARCH PIPE 


DESCRIPTION 


604.01.01 General. This work shall consist of fur- 
nishing and installing new corrugated metal pipe, cor- 
rugated metal arch pipes and nestable corrugated metal 
pipe and the relaying of old corrugated metal pipe and 
pipe arches at locations shown on the plans, or established 
by the Engineer, and in accordance with the requirements 
of these specifications. 


MATERIALS 


604.02.01 General. Materials and their use shall 
conform to the applicable requirements of subsection 601.- 
02.01 of Section 601, “Pipe Culverts—General,” and 
in addition thereto, the following requirements shall apply. 

Flared end sections (metal headwalls) shall conform 
to the details and dimensions shown on the plans and 
except for shape, shall conform to the requirements of 
this section for corrugated metal pipe culverts. 

Culverts shall be shipped and handled in such a manner 
as to prevent bruising, scaling, or breaking of the spelter 
coating. Damaged spelter coating in lieu of the require- 
ments of AASHO Designation M36, may be repaired by 
thoroughly wire brushing the damaged area and removing 
all loose and cracked spelter coating after which the 
cleaned area shall be painted with two coats of zinc oxide- 
zinc dust paint conforming to the requirements of Federal 
Specification MIL—P—15145. The paint shall be properly 
compounded in a suitable vehicle in the ratio of one part 
zinc oxide to four parts zinc dust by weight. 


CONSTRUCTION 


604.03.01 General. Construction methods shall con- 
_ form to the requirements of subsection 601.03.01 through 
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601.03.06 of Section 601, “Pipe Culverts—General,” and 
in addition thereto shall meet the following requirements. 


604.03.02 Laying Culvert Pipe. All pipes shall be 
laid upgrade, unless otherwise permitted by the Engineer. 

Corrugated metal pipe shall be so laid that flow is over 
the lap of the sheets. Field joints shall be made by butting 
the ends of pipe together and the sections joined with 
a band bolted firmly in place. Pipes of a diameter of 
forty-eight (48) inches or more shall be elongated verti- 
cally five (5) percent before placement of fill. Elongation 
of the vertical diameter may be accomplished by jacking 
in the field or by prefabrication. The method of jacking 
shall be subject to the approval of the Engineer. A toler- 
ance of twenty-five (25) percent above or below the 
specified amount will be allowed. Where preformed ellip- 
tical pipe is used and strutting is specified, further distortion 
is not required but the struts shall be wedged tightly in 
place. 

Strutting shall be carried uniformly from end to end of 
pipes where headwalls are not used. When headwalls are 
used, the amount of jacking and the length of struts may 
be reduced gradually under the side slopes of the embank- 
ment so that the ends of the pipe at the headwalls are 
circular. The struts shall be left in place until the embank- 
ment is complete and compacted, unless otherwise directed 
by the Engineer. 

All pipes shall be laid true to the designated line, grade, 
and camber. They shall be fitted and matched so that when 


laid in the work they will form a smooth and uniform | 


invert. 


All possible care shall be used in fitting sections of | 
pipes together so that the joint openings will not be | 


unnecessarily large. 


604.03.03 Siphons. Corrugated metal pipe for use | 
as siphons shail be close riveted and soldered and so fab- | 
ricated as to require a minimum number of field connec- | 
tions. All rivets on circumferential seams shall be spaced | 
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at approximately two and one-half (22) inch centers 
with a maximum spacing of three (3) inches. The cir- 
cumferential and longitudinal seams on the outside of the 
pipe where the edges of the sheets lap, shall be soldered 
in workmanlike manner, solder being sweated into the 
joints by means of a torch properly regulated for the 
purpose. Soldering irons shall not be used on factory 
seams. 

Except as provided hereinbefore, siphons shall conform 
to the requirements for corrugated metal pipe culverts of 
this section. 

Field joints for close riveted and soldered corrugated 
metal pipe shall be approved watertight couplings con- 
sisting of a corrugated collar drawn tight by means of 
threaded rods and silo-type lugs. To permit the band to 
fit snugly into the corrugated ends of the pipe, rivets in 
the longitudinal seam shall be omitted and the seams ade- 
quately soldered. 

Before placing the band, the ends of the pipe and the 
bands shall be cleaned and an amount of plastic bituminous 
impregnated fibre sufficient to make a rope-like section 
approximately three-fourths (34) inch in diameter shall 
be carefully and evenly compressed into the last two valleys 
of the corrugation at the ends of the pipe. After placing 
the connecting band the entire circumference and assembly 
shall be hammered with a rubber or wooden mallet during 
the tightening of the bolts and lugs. Other approved types 
of water tight pipe and joints may be used. 

The Contractor at his expense, prior to backfilling, shall 
completely fill the siphon with water and repair any leaks 
developing therein. 


604.03.04 Relay Culvert Pipes. Corrugated metal 
culvert pipe, previously removed under the provisions of 
subsection 202.03.05, “Salvage,” and designated for re- 
laying, shall be cleaned and relayed at points called for 
on the plans or ordered by the Engineer. 

The pipe shall be thoroughly cleaned to remove all 
foreign matter. 
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METHOD OF MEASUREMENT 


604.04.01 Measurement. Method of measurement 
shall conform to the requirements of subsection 601.04.01, 
“Measurement” and in addition thereto, the following 
requirements shall apply: 

The quantity of corrugated metal end sections for cul- 
vert pipe or pipe arch measured for payment will be the 
number of units of each size of each class complete and in 
place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


604.05.01 Payment. Payment shall conform to the 
requirements of subsection 601.05.01, “Payment,” and in 
addition thereto, the following requirements shall apply. 

The accepted quantities of corrugated metal pipe, meas- 
ured as specified in subsection 604.04.01, “Measurement,” 
will be paid for at the contract unit price bid per linear foot 
for the types and sizes specified. End sections will be paid 
for at the contract unit price bid per each for the kind and 
size specified, which payment shall include structure exca- 
vation and backfill for fabricated end sections. 

When culvert pipe is designated to be relayed, hauling 
of the pipe, from the site of removal or from the place 
where stored to the point or points at which they are to be 
reinstalled, shall be considered subsidiary to the pipe item 
and no further compensation will be allowed therefor. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(size) Corrugated Metal Pipe (type)..........................-- Linear Foot 
(size) Corrugated Metal Pipe (type) Jacked................ Linear Foot 
(size) Relay Culvert Pipe (type)..0..2.....222 2020.20.02. Linear Foot 
(size) Corr. Metal Arch Pipe (type)............................ Linear Foot 
(size) Corr. Metal Siphon Pipe (type)............00.........--. Linear Foot 
(size) Corr. Metal Nestable Pipe (type)...............22....... Linear Foot 
(size) Corr. Metal End Section (type)....................-.2.---sssecee-0--00e- Each 
(size) Corr. Metal Arch End Section (type).....................222-------- Each 
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ALUMINUM CORRUGATED METAL PIPE AND 
ALUMINUM ARCH CULVERTS 


DESCRIPTION 


605.01.01 General. This work shall consist of fur- 
nishing and installing new corrugated aluminum culvert 
pipe and pipe arches at the location shown on the plans, or 
established by the Engineer, and in accordance with the 
requirements of these specifications. 


MATERIALS 


605.02.01 General. Materials and their use shall 
conform to the applicable requirements of subsection 601.- 
02.01 of Section 601, “Pipe Culverts—General.” 


CONSTRUCTION 


605.03.01 General. The construction requirements 
shall be as prescribed in subsections 604.03.01 through 
604.03.06 of Section 604, “Corrugated Metal Pipe and 
Metal Arch Pipe.” 


METHOD OF MEASUREMENT 


605.04.01 Measurement. Method of measurement 
shall conform to the requirements of subsection 601.04.01, 
“Measurement.” 

All measurements will be made in accordance with sub- 
section 109.01, ‘““Measurement of Quantities.” 


BASIS OF PAYMENT 


605.05.01 Payment. Payment shall conform to the 
requirements of subsection 601.05.01, “Payment,” and in 
addition thereto, the following requirements shall apply. 

The accepted quantities of corrugated aluminum pipe 
and aluminum arch pipe will be paid for at the contract 
price per bid linear foot for the types and sizes specified. 
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All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
(size) Corrugated Aluminum Pipe..................0.000......... Linear Foot 
(size) Corrugated Aluminum Arch Pipe........................ Linear Foot 
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SECTION 606 


STRUCTURAL PLATE PIPE AND 
PIPE ARCH CULVERTS 


DESCRIPTION 


606.01.01 General. This work shall consist of fur- 
nishing and installing new structural plate pipe and pipe 
arch culverts conforming to the requirements of these spec- 
ifications, and of the sizes and dimensions required in the 
plans, and installing such structures at locations designated 
in the plans or established by the Engineer, and in con- 
formity with the lines and grades established by the Engi- 
neer. The work shall also include the reinstallation of 
salvaged structural plate pipe and pipe arch culverts. 

Plates for a pipe arch shall form a cross section made up 
of four circular arcs tangent to each other at their junctions 
and symmetrical about the vertical axis. The top shall be 
an arc of not more than one hundred eighty (180) degrees 
nor less than one hundred fifty-five (155) degrees. The 
bottom shall be an arc of not more than fifty (50) degrees 
nor less than ten (10) degrees. The top shall be joined at 
each end to the bottom by an arc having a radius between 
sixteen (16) and twenty-one (21) inches and of not more 
than eighty-seven and one-half (8712) degrees nor less 
than seventy-five (75) degrees. 


MATERIALS 


606.02.01 General. Materials shall meet the require- 
ments specified in subsection 709.03.08, “Structural Plate 
Pipe and Pipe Arches.” 

If called for in the bid schedule, plates for pipes and 
pipe arches shall be bituminous coated in accordance with 
AASHO Designation: M190, Type A, B or C. 

The bottom plates of structural plate pipes and arches 
shall be one gage heavier than the gage specified in the bid 
schedule, which will apply to top and side plates. When 
gage one (1) is specified, the bottom plates shall also be 
gage one (1). 

Plates shall be shipped and handled in such a manner as 
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to prevent bruising, scaling, or breaking of the spelter coat- 
ing. Damaged spelter coating in lieu of the requirements of 
AASHO Designation M36, may be repaired by thoroughly 
wire brushing the damaged area and removing all loose 
and cracked spelter coating after which the cleaned area 
shall be painted with two coats of zinc oxide-zinc dust 
paint conforming to the requirements of Federal Specifica- 
tion MIL—P—15145. The paint shall be properly com- 
pounded in a suitable vehicle in the ratio of one part zinc 
oxide to four parts zinc dust by weight. 

Planned lengths and sizes are approximate. The Con- 
tractor shall not order and deliver the plates until a list of 
sizes and lengths is furnished him by the Engineer. 


CONSTRUCTION 


606.03.01 Description Plates. Plates shall consist of 
structural units of galvanized corrugated metal. Single 
plates shall be furnished in standard sizes to permit struc- 
ture length increments of two (2) feet. (Plates have approx- 
imately a two (2) inch lip beyond each end crest, which 
results in the actual length of a given structure being ap- 
proximately four (4) inches longer than the nominal length, 
except when skewed or beveled.) 

The plates at longitudinal and circumferential seams 
shall be connected by bolts. Joints shall be staggered so 
that not more than three plates come together at any one 
point. Each plate shall be curved to one or more circular 
arcs. 


606.03.02 Fabrication. Plates shall be formed to 


provide lap joints. The bolt holes shall be so punched that — 


all plates having like dimensions, curvature, and the same 
number of bolts per foot of seam shall be interchangeable. 
Each plate shall be curved to the proper radius so that the 
cross sectional dimensions of the finished structure will be 
as specified. 

Unless otherwise specified, bolt holes along those edges 
of the plates that will form longitudinal seams in the fin- 
ished structure shall be staggered in rows two (2) inches 
apart, with one row in the valley and one in the crest of 
the corrugations. Bolt holes along those edges of the plates 
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that will form circumferential seams in the finished struc- 
ture shall provide for a bolt spacing of not more than 
twelve (12) inches. The minimum distance from center of 
hole to edge of the plate shall be not less than one and 
three-fourths times the diameter of the bolt. The diameter 
of the bolt holes in the longitudinal seams shall not exceed 
the diameter of the bolt by more than one-eighth (¥8) inch. 

Burnt edges shall be free from oxide and burrs and shall 
present a workmanlike finish. Damaged spelter on the sur- 
face of the plates and the edges of cuts shall be repaired as 
set forth in subsection 606.02.01, “General,” within 
twenty-four (24) hours after the cuts are made. Each cut 
plate shall be legibly identified to designate its proper posi- 
tion in the finished structure. 


606.03.03 Field Inspection. The Engineer shall be 
furnished with an itemized statement of the number and 
length of the plates in each shipment by the manufacturer. 
Each plate included in a shipment shall conform to the 
requirements of these specifications. If twenty-five (25) 
percent or more of the plates in any shipment fail to con- 
form to the requirements, the entire shipment may be 
rejected. 


606.03.04 Earthwork. Excavation and backfill shall 
conform to the requirements of Sections 206, “Structure 
Excavation” and 207, “Backfill.” 

The pipe shall be laid in a trench excavated to the lines 
and grades established by the Engineer. The bottom of the 
trench shall be graded and prepared to provide full con- 
tact with the pipe throughout its entire length. 

Where pipes are to be installed in new embankments on 
a steep slope or in a difficult location, the height of new 
embankments may be varied when permitted by the Engi- 
neer before installing pipes. 

When headwalls are not required and granular materials 
are used for backfilling, the fill at the ends of the structure 
shall be sealed against the infiltration of water by bedding 
the ends of the structure in well tamped clay as shown on 
the plans. 

When the pipe is laid in rock, hard clay, shale, or other 
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hard material, a space below the pipe shall be excavated 
and replaced with a bed of compacted sand or compacted 
earth fill. In no place shall the pipe be laid directly on the 
rock, hard clay, shale, or other hard material. 

When sand or compacted fill is used, the depth of the 
sand or compacted fill below the pipe shall not be less 
than one-third the inside diameter of the pipe with a mini- 
mum of four (4) inches and a maximum of twelve (12) 
inches with the exception that an extra one-half (12) inch 
shall be added for every foot the trench exceeds sixteen 
(16) feet in depth. This bed shall extend at the sides of the 
pipe at least a distance of one-fourth (14) the outside 
diameter of the pipe. 


606.03.05 Assembling. The structural plate struc- 
tures shall be assembled in accordance with the manufac- 
turer’s assembly instructions. The unsupported edges of all 
plates shall be held in position by temporary props. Each 
row of side plates shall extend far enough to support the 
plate above until the first complete ring has been assem- 
bled. A sufficient number of bolts shall be progressively 
installed to hold the plates in position. Bolts shall not be 
tightened until tightening will not interfere with the adjust- 
ment and matching of additional plates and sections. Spe- 
cial care shall be exercised in the use of drift pins or pry 
bars to prevent chipping or injury to the galvanized or 
other protective coating, and such injury shall be repaired 
as set forth in subsection 606.02.01, “General,” at the 
Contractor’s expense. After all plates are in place, the bolts 
shall be progressively and uniformly tightened from one 
end of the structure, and the tightening operation repeated 
to be sure that all bolts are tight. Bolts shall be tightened to 
a minimum of (a) one hundred (100) foot-pounds of 
torque for plates of 7 gage and lighter, and (b) one hun- 
dred fifty (150) foot-pounds of torque for plates of 5 gage 
and heavier, and shall be rechecked and retightened as nec- 
essary just prior to backfilling. 

The elliptical-shaped pipes shall be installed with their 
long diameter vertical, and pipe arches shall be installed 
with their span width horizontal. 
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606.03.06 Strutting. When specified, structural plate 
pipes which are not fabricated out of round before erec- 
tion, shall be timber strutted vertically three (3) percent 
out of round before placement of the embankment. 

The pipe shall be deformed to the required degree by 
means of suitable jacks. The method of jacking shall meet 
with the approval of the Engineer. A tolerance of twenty- 
five (25) percent above or below the specified elongation 
will be permitted. 

Strutting shall be carried uniformly from end to end 
of the pipe. The struts shall be left in place until the em- 
bankment is complete and compacted, unless otherwise 
ordered by the Engineer. 

In lieu of strutting structural plate pipe, the Contractor 
may furnish structural plate pipe with the vertical axis 
fabricated out of round five (5) percent of the nominal 
diameter from end to end of the pipe. A tolerance of 
twenty-five (25) percent above or below the specified 
elongation will be permitted. The elongation shall be made 
by approved shop methods, and any coating damaged or 
destroyed shall be repaired or replaced satisfactorily. 


606.03.07 Workmanship. It is the essence of these 
specifications that, in addition to compliance with the de- 
tails of construction, the completed pipe shall show care- 
ful, finished workmanship in all particulars. Structural 
plates on which the spelter coating has been bruised or 
broken or which shows defective workmanship, shall be 
rejected, except as herein otherwise specified. The require- 
ment applies not only to the individual plates, but to the 
shipment on any contract as a whole. Among others, the 
following defects are specified as constituting poor work- 
manship and the presence of any or all of them in any 
individual culvert plate, or in general in any shipment, shall 
constitute sufficient cause for rejection: 


(a) Uneven laps. 

(b) Variation from a straight center line. 
(c) Ragged edges. 

(d) Loose, unevenly lined or spaced bolts. 
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(e) Bruised, scaled or broken spelter coating. (See sub- 
section 606.02.01 for exception. ) 
(f) Dents or bends in the metal itself. 


606.03.08 Headwalls. Where shown on the plans, 
inlet and outlet headwalls shall be constructed or installed 
in connection with structural plate pipe. Where such head- 
walls are constructed or installed, the ends of pipes shall 
be placed flush or cut off flush with the headwall face, 
unless otherwise permitted by the Engineer. Headwalls 
to be constructed to conform to the applicable require- 
ments of Sections 501, “Portland Cement Concrete” and 
502, “Concrete Structures.” 


606.03.09 Extending Existing Structural Plate Pipe 
and Pipe Arch Culverts. In case the plans provide for 
the extension of any old or existing structural plate pipe 
or pipe arch culverts, the connection of the old and new 
sections shall be made by punching any necessary bolt 
holes, furnishing bolts, nuts and washers, changing loca- 
tion of individual plates on pipe arches, and any other 
work required in the completion of the connection in a 
workmanlike manner. In all cases where an existing head- 
wall is in place, the concrete shall be completely removed 
in accordance with the provisions of Section 202, “Re- 
moval of Structures and Obstructions.” 


METHOD OF MEASUREMENT 


606.04.01 Measurement. The materials to be paid 
for under these specifications will be listed in the contract 
items by the various sizes, types, and gages necessary for 
identification. 

The quantity of structural plate pipe or pipe arches 
measured for payment will be the number of linear feet 
complete and in place. The number of linear feet shall 
be the average of the top and bottom centerline lengths for 
structural plate pipe and pipe arches. 

Structure excavation and structure backfill, Portland 
cement concrete and reinforcement required for headwalls, 
Structures, and other items required to complete the 
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work will be measured and paid for under their respective 
sections of these specifications. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


606.05.01 Payment. The accepted quantities of 
structural plate pipe and pipe arches measured as speci- 
fied in subsection 606.04.01, “Measurement,” will be paid 
for at the contract unit price bid per linear foot for the 
types and sizes specified. 

Full compensation for furnishing structural plate pipe 
and pipe arches with end finish, including distortion, if 
required, will be considered as included in the price paid 
per linear foot for the plates and pipe involved and no 
additional compensation will be allowed therefor. 

Provisions for handling of whatever water may be en- 
countered at the site shall be an obligation of the Con- 
tractor, and payment therefor shall be considered as 
subsidiary to the items involved and no further compen- 
sation will be allowed therefor. 

It is understood that the gage of metal in the bottom 
plates of pipes and pipe arches is to be of a gage heavier 
than that specified in the bid schedule as set forth in 
subsection 606.02.01, “General,” unless otherwise speci- 
fied. No separate or additional compensation will be made 
by reason of supplying the heavier gage but compensation 
therefor shall be considered an integral part of the contract 
price paid for the gage specified. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(size) Structural Plate Pipe (type) (gage)..................-- Linear Foot 
(size) Structural Plate Pipe Arch (type) (gage).......... Linear Foot 
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SECTION 607 


UNDERDRAINS 
DESCRIPTION 


607.01.01 General. This work shall consist of con- 
structing underdrains using pipe and drain backfill in 
accordance with these specifications and in reasonably 
close conformity with the lines and grades shown on the 
plans or established by the Engineer. 


MATERIALS 


607.02.01 General. Materials shall meet the require- 
ments specified in the following subsections: 


Corrugated Metal Pipe for Underdrains.......... Subsection 709.03.05 
Bituminous Coated Corrugated Metal Pipe 


TOU RGCTOTAINSS M..3 7 GeO ie) tt. ee Subsection 709.03.06 
PelrOTat cane ONCTElE! PANG. ties. ee. erase Subsection 708.03.03 
ENS 4 OV ere Sol al ee aaa SNE meee ORS SAREE, Subsection 708.03.04 
Corrugated Aluminum Pipe for Underdrains...Subsection 709.03.07 
aGANY Dackhl trek eet Leet. tee Subsection 704.03.01 


When the location of manufacturing plants allows, the 
plants will be inspected periodically for compliance with 
specified manufacturing methods, and materials samples 
will be obtained for laboratory testing for compliance with 
materials quality requirements. This can be the basis for 
acceptance of manufacturing lots as to quality. 

All materials will be subject to inspection for acceptance 
as to condition at the latest practicable time the Engineer 
has the opportunity to check for compliance prior to or 
during incorporation of materials into the work. 

The Contractor shall not order and deliver the pipe 
until a correct list of sizes and lengths is furnished him by 
the Engineer. 

Pipe shall be shipped and handled in such a manner as 
to prevent bruising, sealing, or breaking. Corrugated metal 
pipe with damaged spelter coating may be repaired in 
accordance with subsection 604.02.01 of Section 604, 
“Corrugated Metal Pipe.” Concrete or clay pipe which is 
cracked, checked, spalled, or damaged shall not be laid. 
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Pipes which show defects due to handling shall be rejected 
at the site of the installation regardless of prior acceptance. 


CONSTRUCTION 


607.03.01 Earthwork. Excavation and drain backfill 
shall conform to the requirements of Sections 206, “Struc- 
ture Excavation,” and 209, “Drain Backfill,” with the 
following modifications: 


(a) Trenches shall be excavated to the dimensions and 
grade required by the plans or as directed. A minimum 
six (6) inch bedding layer of drain backfill material 
shall be placed in the bottom of the trench for its full 
width and length. 

(b) The space below the pipe shall be filled with the 
required drain backfill throughout its entire length, and 
brought to a uniform grade. All material excavated from 
trenches, not required for backfilling, nor usable in the 
roadway, shall be removed and disposed of by the Con- 
tractor. 

(c) If an item for grouting drain backfill is shown in 
the proposal, drain backfill shall be covered with a thick 
grout not less than one (1) inch in thickness. The grout 
shall be composed of one part Portland cement and five 
parts sand. This grout shall be thoroughly tamped to pro- 
vide an impervious layer over the entire surface of the 
drain backfill. 


607.03.02 Laying Pipes. Bell and spigot tile shall 
be laid upgrade with the bell end upgrade and the spigot 
end not quite fully entered in the adjacent bell. Pipe shall. 
be laid true to line and grade with a uniform bearing under > 
the full length of the barrel. The pipe joints shall then 
be covered with two-ply tar paper strips not less than six — 
(6) inches in width and of sufficient length to permit the - 
ends being turned outward and laid flat on the bottom | 
course of drain backfill on either side of the pipe for a 
distance of three (3) inches. : 

Perforated pipe shall be laid with the perforations at | 
the bottom of the pipe and the sections joined with band © 
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couplers. The pipe shall be firmly bedded throughout its 
length. 


607.03.03 Underdrain Outlets. Trenches for under- 
drain outlets shall be excavated to the width and depth 
shown on the plans. Pipe shall be laid in the trench with 
all ends firmly joined by the applicable methods and 
means. After inspection and approval of the pipe installa- 
tion, the trench shall be backfilled with structure backfill 
material in layers and compacted as provided in Section 
209, “Drain Backfill.” 


METHOD OF MEASUREMENT 


607.04.01 Measurement. The materials to be meas- 
ured for payment under these specifications will be listed 
in the contract items by size, class, type gage, or whatever 

_ information is necessary for identification. © 

The quantity of underdrain pipe measured for payment 
will be the actual number of linear feet of pipe complete 
and in place. Underdrain pipe bends, wyes, tees, and 
other branches will be measured along center lines to the 
point of intersection. 

The quantity of grouted drain backfill measured for 
| payment will be the number of linear feet of drain grouted, 
_ measured along the longitudinal axis of the drain, in the 
completed work. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 

 607.05.01 Payment. The accepted quantities of un- 
| derdrain pipe measured as specified in subsection 607.- 
04.01, “Measurement,” will be paid for at the contract 
_ unit price bid per linear foot for the types and sizes 
_ specified. 

__ The accepted quantity of grouted drain backfill meas- 
_ ured as provided in subsection 607.04.01, “Measurement,” 
_ will be paid for at the contract unit price bid per linear 
_ foot for Grouting Drain Backfill. 
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Structure excavation and drain backfill will be measured 
and paid for as separate items as provided in Sections 
206, “Structure Excavation” and 209, “Drain Backfill.” 

Provisions for handling of whatever water may be en- 
countered, at the site, shall be an obligation of the Con- 
tractor and payment therefor shall be considered as 
subsidiary to the items involved and no further compensa- 
tion will be allowed therefor. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 

(size) Perforated Corrugated Metal Pipe for 

Uinclendra inst type.) 2. ede) Ca Linear Foot 
(size) Nonperforated Corrugated Metal Pipe for 

Wiuderdraing (iypesne ote. 2apes Ae AES & Linear Foot 
(size) Perforated Concrete Pipe for 

Underdrains® (type): 4. oe ce, Pe ve, ee eee ee Linear Foot 
(size) Clay Pipe for Underdrains (type).......................- Linear Foot 
(size) Corrugated Aluminum Pipe for 

WnderdrainsG (typeyat. IRA. 2. FOO ee Linear Foot 
Grouting Drain Backfill (width) ......0.0000000000000.0.02222.220-- Linear Foot 
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SECTION 608 


DOWNDRAINS 
DESCRIPTION 


608.01.01 General. This work shall consist of fur- 
nishing and installing embankment protectors, flume down- 
drains, anchor assemblies, slip joints, and bituminous 
concrete downdrains to collect and carry surface drainage 
down the roadway slopes. 


MATERIALS 


608.02.01 General. The materials used shall be those 
prescribed or used for the several items which constitute 
the finished work and shall conform to the requirements in 
the following subsections: 


Corrugated Metal Pipe for Downdrains.......... Subsection 709.03.04 
Corrugated Aluminum Pipe...........................--- Subsection 709.03.03 
Surfacing Miscellaneous Areas.......................... Subsection 401.03.14 
CURE] EE(a4 PUES 0) fs ee ey, eee Subsection 610.03.04 


Downdrain metal products shall be fabricated in accord- 
ance with the details and dimensions shown on the plans, 
except that minor variations may be accepted at the discre- 
tion of the Engineer to permit the use of manufacturer’s 
standard jigs and templets in the fabrication. Metal shall 
not be less than the gage shown on the plans. 

Each separate downdrain installation shall be assembled 
from one material only. Ferrous metal and aluminum shall 
not be used in the same installation, except that the anchor 
assemblies as shown on the plans may be used with an 
aluminum installation provided the anchor assemblies are 
electrically insulated. 

Corrugated metal parts with damaged spelter coating 
shall be repaired in accordance with subsection 604.02.01 
of Section 604, “Corrugated Metal Pipe.” 


CONSTRUCTION 


608.03.01 Metal Downdrains. The embankment pro- 
tector outlet pipe shall be connected to a downdrain pipe 


469 


603 DOWNDRAINS 


of the dimensions shown on the plans by means of a band 
coupler or a slip joint. 

Embankment protectors shall be installed at the outside 
edge of the embankment gutters or in shoulder dikes to 
carry drainage from the roadbed down the embankment 
slopes to protect the slopes and shoulders from erosion. 
The entrance device shall be so installed as to prevent 
water from percolating around the structure and care shall 
be taken to prevent the structure from being undermined. 
The seal between the structure and the surrounding earth 
shall be made watertight. The embankment protectors shall 
be placed in such a manner that the lower edge of the 
opening will be from three (3) inches to six (6) inches 
below the bottom of the gutter flow lines. 


608.03.02 Bituminous Mixtures and Grouted Riprap. 
Bituminous mixture and grouted riprap downdrains when 
called for, shall be placed in accordance with the provi- 
sions in subsection 401.03.14, “Surfacing Miscellaneous 
Areas,” or subsection 610.03.04, “Grouted Riprap.” 


METHOD OF MEASUREMENT 


608.04.01 Measurement. The materials to be meas- 
ured for payment under these specifications will be listed 
in the contract items by size, type, etc., or whatever infor- 
mation is necessary for identification. 

The quantity of embankment protectors, slip joints, and 
anchor assemblies will be measured as units complete and 
in place. 

Type 1 and 3 embankment protectors shall include the 
length of the tapered section and the length of tail pipe © 
shown on the plans and this length of tail pipe will not be 
measured as downdrain pipe. 

Type 2 embankment protectors shall include the length 
of tapered section and a five (5) inch flume stub and said 
stub will not be measured as flume downdrain. 

An anchor assembly shall consist of pipe stakes, rods, 
and hardware for fastening downdrain pipe or flume down- 
drain as shown on the plans. For payment purposes, a 
flume downdrain anchor assembly shall include two pipe 
stakes with necessary clip brackets and bolts. 
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The quantity of corrugated metal pipe downdrains meas- 
ured for payment will be the number of linear feet com- 
plete and in place, exclusive of the length of tail pipe 
attached to the entrance taper as provided above for en- 
trance tapers. Pipe placed in excess of the length desig- 
nated will not be measured for payment unless pipes are 
cut to fit a structure or slope. When pipes are cut to fit a 
structure or slope, the quantity to be paid for will be the 
length of pipe necessary to be placed before cutting, meas- 
ured in even two (2) foot increments. 

The quantity of elbows, wyes, tees, and other branches 
measured for payment will be the number of linear feet for 
the size and type of pipe involved, complete and in place. 
Wyes, elbows, tees, and other branches will be measured 
along centerlines to the point of intersection. 

The quantity of corrugated metal flume downdrain 
measured for payment will be the number of linear feet 
complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


608.05.01 Payment. The accepted quantities of em- 
bankment protectors, slip joints and anchor assemblies 
measured as specified in subsection 608.04.01, “Measure- 
ment,” will be paid for at the contract unit price bid per 
each for the types and sizes specified. 

The accepted quantities of downdrain pipe or downdrain 
flume, measured as specified in subsection 608.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per linear foot for downdrain pipe or flume for the 
types and sizes specified. 

Payment for structure excavation and structure backfill 
will be considered subsidiary to the items of embankment 
protectors and downdrain pipe or flume and no further 
compensation will be allowed therefor. 

Plantmix bituminous mixture used in downdrains will 
be paid for as provided in Section 401, “Plantmix Bitumi- 
nous Pavements.” The cost incurred for preparing the 
ditch and all incidentals not specifically mentioned herein 
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will be paid for on a square yard basis as provided in Sec- 
tion 402, “Plantmix Bituminous Surface.” Drainage exca- 
vation will not be paid for on plantmix bituminous 
downdrains. 

Quantities of grouted riprap placed for downdrains will 
be paid for according to the provisions of Section 610, 
“Riprap.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Embankment: Protector (type) toc. ive tees te ee Each 
Slip tl oints ts ns 42. Pee hens Beal tele ‘cea dee Dino eee, Se ee Each 
PAT CHOF-ASSCINDIV:..c - s cc cen Mice ee dele ne ee Each 
(Size oO WHUra ne Pipe CLY DC lec. t-te ene ee ee Linear Foot 
Downdrain. Fluméises2it 20 201 Shi) Zon Linear Foot 
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SECTION 609 


CATCH BASINS, MANHOLES, AND INLETS 
DESCRIPTION 


609.01.01 General. This work shall consist of con- 
structing or reconstructing catch basins, manholes, inlets, 
and similar structures, consisting of Portland cement con- 
crete with necessary reinforcement, metal frames, grates, 
and lids, including required excavation and backfilling. 


MATERIALS 


609.02.01 General. Materials shall conform to the 
requirements specified in the following sections: 


Poctland.Gement COncrete:s _......s os. ee, Section 501 
Remiorcinge steels eee a eee ee Section 505 
iMiscellaneotis) Métals ¥o.2. BOHUP) OF OF fee im Section 712 
GrayelronrCastings:? .a0t duran. loon oe Subsection 712.03.02 


Portland cement concrete shall be Class A or Class AA 
unless otherwise provided. 

Casting shall be true to pattern in form and dimensions, 
free from pouring faults, sponginess, cracks, blow holes, 
and other defects in positions affecting strength and value 
for the service intended. Casting shall be boldly filletted at 
angles and the arrises shall be sharp and perfect. Casting 
shall be sand blasted or otherwise effectively cleaned of 
scale and sand so as to present a smooth, clean, and uni- 
form surface. 

Mortar for setting grates shall be mixed in the propor- 
tions of one part cement to three parts of fine aggregate. 


CONSTRUCTION 


609.03.01 General. Catch basins, inlets, and man- 
holes shall be constructed in accordance with all of the 
requirements of Section 501, “Portland Cement Concrete.” 
Inlet and outlet pipes shall be placed prior to pouring con- 
crete. 

Grates shall be set in full mortar beds or otherwise 


473 


609 CATCH BASINS, MANHOLES, AND INLETS 


secured as shown on the plans. Grates shall be set accu- 
rately to the final elevations so that no subsequent adjust- 
ments will be necessary. Concrete covers, when indicated 
on the plans, shall be constructed in such manner that they 
will fit snugly and be readily removable. Structural steel 
grates shall be painted as specified in Section 614, “Paint- 
Wes | 

Pipe or tile placed in masonry for inlet or outlet connec- 
tions shall extend through the walls and beyond the outside 
surfaces of the walls a sufficient distance to allow for con- 
nections with conduits and the masonry shall be carefully 
constructed around them so as to prevent leakage around 
their outer surfaces. 


609.03.02 Adjusting Catch Basin, Manhole, and Inlet 
Covers. Unless otherwise provided on the plans or by the 
contract, existing covers, including frames, grates, or lids 
shall be adjusted to the required elevation by removing 
such existing covers and adjusting the top of the existing 
structures by removing or adding concrete, brick masonry 
or concrete block masonry, as the case may be, reinstalling 
the fixtures by supporting them on a satisfactory collar of 
concrete masonry, Class A or AA so constructed as to hold 
them firmly in place. 


609.03.03 Clean Out. All catch basins, manholes, 
inlets, and similar structures shall be thoroughly cleaned of 
any accumulations of silt, debris, or foreign matter of any 
kind, and shall be clean of such accumulations at the time 
of final inspection. 


609.03.04 Earthwork. Structure excavation and struc- 
ture backfill shall conform to the requirements of Sections 
206, “Structure Excavation” and 207, “Backfill.” 


METHOD OF MEASUREMENT 


609.04.01 Measurement. The quantities of castings 
and structural steel grates measured for payment will be 
the number of pounds, complete and in place. The weight 
of castings shall be computed from the dimensions shown 
on the approved shop drawings, assuming the cast iron to 
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weigh four hundred fifty (450) pounds per cubic foot, with 
an allowance of ten (10) percent for fillets and overrun. 
The weight of structural steel grates shall be computed 
from the dimensions shown on the approved shop draw- 
ings, in accordance with Section 506, “Steel Structures.” 
Certified shop weights will be acceptable in lieu of com- 
puted weights. 

Adjusting covers for catch basins, manholes, and inlets 
will be measured per each complete and in place. 

Precast manholes of the type and dimensions shown on 
the plans will be measured per each complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


609.05.01 Payment. The accepted quantities of 
grates measured as provided in subsection 609.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per pound for types and sizes specified. 

The work for adjusting covers measured as specified in 
subsection 609.04.01, “Measurement,” will be paid for at 
the contract unit price bid per each for adjusting covers 
for catch basins, manholes, and inlets, which price shall be 
full compensation for furnishing all materials, tools, inci- 
dentals, and labor required to adjust the covers. 

Portland cement concrete used in new structures of 
catch basins and inlets will be paid for as specified in 
Section 502, “Concrete Structures.” 

Reinforcing steel in catch basins and inlets will be paid 
for as specified in Section 505, “Reinforcing Steel.” 

The accepted quantity of precast manholes measured as 
provided in subsection 609.04.01, “Measurement” will be 
paid for at the contract unit price bid per each for types 
and sizes specified. This price shall be full compensation 
for furnishing all materials including structure excavation 
and structure backfill, Portland cement concrete, steel, 
castings, and incidentals necessary to complete the work. 

Structure excavation and structure backfill for catch 
basins and inlets will be paid for as specified in Sections 
206, “Structure Excavation” and 207, “Backfill.” 
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All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
Castings ttt Soo loll En hh opt ti tire eee ee Pound 
Structural Steel iGratesMisoas. Oe 2 ere ee Pound 
(size) Precast Reinforced Concrete Manhole (type)................... Each 
ACHIsting .COVeTS pio. ee oe be oe ee Each 
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SECTION 610 


RIPRAP 
DESCRIPTION 


610.01.01 General. This work shall consist of fur- 
nishing and placing riprap (with or without grout), heavy 
riprap or sacked Portland cement concrete riprap, as the 
case may be, in accordance with the requirements of the 
plans and these specifications. 


MATERIALS 


610.02.01 General. All materials shall conform to 
the requirements specified in the following sections: 


AVintey: Steet nem ok oo chars cringe Pie. dkt eee Section 722 
Stone for Masonry and Riprap........................-. Subsection 706.03.05 
BOrtianc eenien tree A cen BN ee en en oR oaks Section 701 
Grout’ and Mortar’ Sand23 2th ee Subsection 706.03.04 


When so provided, waste concrete slaps may be sub- 
stituted for the above-designated stone. In such case, the 
concrete shall be sound and the slaps shall meet the size 
requirements as specified for stone. 

Grout shall be composed of one part by volume of 
Portland cement and three parts by volume of sand and 
shall be of such consistency that it will fill voids in the 
riprap. 

The mixed concrete shall contain three hundred seventy- 
six (376) pounds (four sacks) of Portland cement per 
cubic yard. 

The amount of water added at the time of mixing shall 
be such as will produce a mixture with a slump of from 
three (3) inches to five (5) inches when tested in accord- 
ance with the method described in Section 501 of these 
specifications. 

Unless otherwise provided in the special provisions, 
ageregate for use in sacked concrete riprap shall consist of 
river run material of a sandy, gravelly nature, clean and 
free from roots, vegetable matter, and other deleterious 
substances. When tested on laboratory sieves, river run 
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- material shall conform to the following grading require- 
ments: 

Passing a\2-inch Sieve... <r 4 eee eee 80 to 100 percent 
PAssiimaeNo, 200 SieVeie. 2h ie enetea eres ree eee 0 to 4 percent 

The nominal sizes of the various stones used will be as 
follows: 

(a) Size of Riprap. Individual stones shall have a 
thickness of not less than eight (8) inches and a width of 
not less than one and one-half (112) times the thickness. 
No stones except headers shall have a length less than one 
and one-half (11% ) times their width. The stones shall de- 
crease in thickness from the bottom to the top of the wall. 

(b) Size of Heavy Riprap. Size of riprap stone shall 
be as large as can be conveniently placed in layer thick- 
ness specified. In layers two (2) feet or less in thickness, 
the stones, excepting spalls used to chink interstices, shall 
weigh not less than fifty (50) pounds, and at least sixty 
(60) percent of them shall weigh more than one hundred 
(100) pounds each. In layers more than two (2) feet in 
thickness at least fifty (50) percent of the mass shall be 
stones having a volume of two (2) cubic feet or more. 


CONSTRUCTION 


610.03.01 Earthwork. The bed for the riprap shall 
be properly trimmed and shaped. Excavations for trenches, 
footings, cutoff walls, etc., shall conform to the require- 
ments of Section 206, “Structure Excavation.” Gradation 
and compaction requirements on structure backfill will not 


apply. 


610.03.02 Riprap. Stone placed below the water line 
shall be distributed so that the minimum thickness of the 
riprap is not less than that specified. 

Stone placed above the water line shall be placed by 
hand. It shall be laid with close, broken joints and shall 
be firmly bedded into the slope and against the adjoining 
stones. ‘The stones shall be laid perpendicular to the slope 
with the ends in contact. The riprap shall be thoroughly 
compacted as construction progresses and the finished sur- 
face shall present an even, tight surface. The larger stone 
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shall be placed in the lower courses. Interstices between 
stones shall be chinked with spalls firmly rammed into 
place. 


610.03.03 Heavy Riprap. Heavy riprap may be 
placed by any mechanical means that will produce a com- 
plete job within reasonable tolerances of the typical section 
shown on the plans. Hand work will be limited to the 
amount necessary to fill large voids or to correct segregated 
areas. 


610.03.04 Grouted Riprap. When grouted riprap is 
specified, the stone shall be laid as set forth above for 
riprap placed above the water line. The spaces between 
the stones shall then be filled with grout. Sufficient grout 
shall be used to completely fill all voids, except that the 
face surface of the stone shall be left exposed. After 
grouting is completed, the surface shall be cured as speci- 
fied in Section 502, “Concrete Structures” for a period of 
at least three (3) days. 


610.03.05 Sacked Concrete Riprap. Sacks for con- 
crete riprap shall be made of at least ten (10) ounce 
burlap and shall be approximately nineteen and one-half 
(192) inches by thirty-six (36) inches measured inside 
the seams when the sack is laid flat. The capacity of each 
sack shall be approximately one and twenty-five hun- 
dredths (1.25) cubic feet. Sound reclaimed sacks may be 
used. The sacks shall be filled with concrete, loosely placed 
so as to leave room for folding at the top, the fold to be 
just enough to retain the concrete at the time of placing. 
Not more than one (1) cubic foot of concrete shall be 
placed in each sack. Immediately after being filled with 
concrete, the sacks shall be placed and lightly trampled 
to cause them to conform with the earth face and with 
adjacent sacks in place. 

The slopes on which the sacked concrete riprap is to 
be placed shall be finished true to line and grade. The first 
course shall consist of a double row of stretchers laid in a 
neatly trimmed trench, and the second course shall consist 
of a single row of headers. The third and remaining course 
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shall consist of stretchers and shall be placed in such a 
manner that joints in succeeding courses are staggered. 
All dirt and debris shall be removed from the top of the 
sacks before the next course is laid thereon. Stretchers shall 
be placed so that the folded ends will not be adjacent. 
Headers shall be placed with the folds toward the earth 
face. Not more than four vertical courses of sacks shall 
be placed in any tier until initial set has taken place in the 
first course of any such tier. 

When, in the opinion of the Engineer, there will not be 
proper bearing or bond for the concrete due to delays in 
placing succeeding layers of sacks or due to the work hav- 
ing been hampered by storms or mud or for any cause, 
a small trench shall be excavated back of the row of sacks 
already in place, which trench shall be filled with fresh 
concrete before the next layer of sacks is laid. 

Sacked concrete riprap shall be cured by covering with 
a blanket of wet earth or by sprinkling with a fine spray 
of water every two (2) hours during the daytime for a 
period of four (4) days. 


METHOD OF MEASUREMENT 


610.04.01 Measurement. The quantity of riprap, 
heavy riprap, and grouted riprap measured for payment 
will be the number of cubic yards complete and in place. 

The quantity of sacked concrete riprap to be measured 
for payment will be the number of cubic yards at the mixer. 
Only work placed within the dimensions shown on the 
plans or ordered by the Engineer, will be measured for 
payment. 

All measurements will be made in accordance with 
subsection 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


610.05.01 Payment. The accepted quantities of rip- 
rap, heavy riprap, grouted riprap, and sacked concrete 
riprap measured as provided in subsection 610.04.01, 
“Measurement” will be paid for at the contract unit price 
bid per cubic yard for the type specified. 
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RIPRAP 610 


Structure excavation for trenches, footings, cutoff walls, 
etc., will be paid for in accordance with Section 206, 
“Structure Excavation.” Backfill will be considered as 
included in the price paid for structure excavation and 
no separate payment will be made therefor. 

All payments will be made in accordance with sub- 
section 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Riprap tea 8B AE AG, 0 eae. Cubic Yard 
Heavy pia pe oe tee ee a he Cubic Yard 
GrOULCG: RIDt OD ee Oe ae eee eo eel eo ee Cubic Yard 
SACKCCOINIDI AD 6. -...- vaste Peers et, ee eee Cubic Yard 
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SECTION 611 


CONCRETE SLOPE PAVING 
DESCRIPTION 


611.01.01 General. This work shall consist of con- 
structing concrete slope paving and aprons, and concrete 
cutoff walls in connection therewith, to the lines and grades 
established by the Engineer and in accordance with the 
design shown on the plans. 


MATERIALS 


611.02.01 General. Materials shall conform to the 
requirements specified in the following sections: 


Postiand Cement Goncretes_.......---.tetas-de he Hl Section 501 
STH Te VOTITGES (oot [ah aan eRe MAS IPR eat aan Mae Section 505 


Concrete slope paving and aprons and concrete cutoff 
walls shall be Class A or Class AA Portland cement con- 
crete. 

CONSTRUCTION 


611.03.01 Earthwork. ‘The subgrade shall be con- 
structed true to line and grade, as shown on the plans 
or established by the Engineer. It shall be thoroughly 
watered and rolled or tamped until hard and solid before 
placing the concrete. All soft or spongy material shail be 
removed to a minimum depth of six (6) inches below 
subgrade elevation, the resulting space filled with selected 
material, sand or gravel, and thoroughly watered and 
rolled or tamped until a firm foundation is secured. 

Excavations for trenches, footings, cutoff walls, etc., 
shall conform to the requirements of Section 206, “Struc- 
ture Excavation.” Gradation and compaction requirements 
on structure backfill will not apply. 


611.03.02 General. Concrete, after spreading, shall 
be tamped until it is thoroughly compact and mortar 
flushes to the surface. If the slope is too steep to permit 
the use of concrete sufficiently wet to flush with tamping, 
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the concrete may be tamped until consolidated and a 
mortar surface one-fourth (14) inch thick troweled on 
immediately. The mortar shall consist of one part Portland 
cement and three parts of clean, sharp sand. The mortar 
surface shall be considered as a part of the concrete and 
no additional allowance will be made therefor. 

After striking off to grade, the concrete shall be hand 
floated with wooden floats not less than four (4) inches 
in width and not less than thirty (30) inches in length. 
Care shall be taken to prevent rotary marks of the hand 
floats. The entire surface shall be broomed with a fine 
texture hair push broom to produce a uniform surface and 
eliminate float marks. Brooming shall be done when the 
surface is sufficiently set to prevent deep scarring and 
shall be accomplished by drawing the broom down the 
slope leaving the marks parallel to the edges of the panel. 
Joints shall be edged with a one-fourth (%) inch radius 
edger prior to the brooming. 

Expansion joints shall be filled with a durable resilient 
expansion joint filler one-half (12) inch thick conforming 
to the requirements of Section 707, “Joint Materials.” 

Concrete slope paving, aprons and cutoff walls shall 
be cured as specified in Section 502, “Concrete Struc- 
CULES. 

METHOD OF MEASUREMENT 


611.04.01 Measurement. The quantity of concrete 
slope paving and concrete aprons measured for payment 
will be the number of cubic yards complete and in place. 

The quantity will be computed from measurements of 


the actual areas placed based on the theoretical thickness | 


shown on the plans. No additional allowance will be made 
for additional concrete placed by reason of low subgrades. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


611.05.01 Payment. The accepted quantities of con- 
crete slope paving and concrete aprons measured as pro- 
vided in subsection 611.04.01, “Measurement,” will be 
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paid for at the contract unit price bid per cubic yard for 
the class specified. 

Structure excavation for trenches, footings, cutoff walls, 
etc., will be paid for in accordance with Section 206, 
“Structure Excavation.” Structure backfill will be con- 
sidered subsidiary to other pay items of the work and no 
further compensation will be allowed for backfill. Rein- 
forcement shall be paid for in accordance with Section 
505, “Reinforcing Steel.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(class) Concrete Slope*Pavement...............2.. +... Cubic Yard 
(class) = GONncrete PAPrOnse. nek ee ee PT ee Cubic Yard 
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SECTION 612 


METAL BIN-TYPE RETAINING WALLS 
DESCRIPTION 


612.01.01 General. This work shall consist of fur- 
nishing and installing metal retaining walls of the bin type 
at the locations shown on the plans or designated by the 
Engineer and in reasonably close conformity to the lines, 
grades, basic designs, and dimensions shown on the plans 
or established by the Engineer. 

The bin-type wall comprises prefabricated members 
with fittings and appurtenances for complete assembly in 
the field. The basic design of the wall refers to the length 
of wall spacers affecting depth of wall. 


MATERIALS 


612.02.01 General. The galvanized sheets used in 
fabricating the several members shall conform to the appli- 
cable requirements of AASHO M36 (Corrugated Metal 
Culvert Pipe). Bolts, nuts, and miscellaneous hardware 
shall be galvanized. 

The various members shall be fabricated from specified 
metal of the respective gages shown on the plans, but not 
lighter than 16 gage. In the absence of given gages or 
dimensions for any member, fitting, or appurtenance, the 
gage of metal or dimensions thereof shall be as required to 
fully develop the strength of the members whose gages and 
dimensions are given and which are used in structural com- 
bination. 

All members, fittings, and appurtenances shall be de- 
signed as integral units or parts of the whole assembly. 


CONSTRUCTION 


612.03.01 Fabrication. Metal bin-type retaining walls 
shall consist of a plurality of pairs of columns, one column 
of each pair being in the plane of the front and the other 
column being in the plane of the rear of the wall, with the 
pairs of columns spaced longitudinally with overlapping 
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S-shaped facing and rear members (stringer) and trans- 
versely with overlapping U-shaped tie members (spacers). 
The necessary bolts and appurtenances shall be furnished 
for complete assembly of the units into a continuous closed 
face wall of connected bins. 

All members shall be so fabricated that members of the 
same nominal size shall be fully interchangeable. The 
members shall be so fabricated and punched that no drill- 
ing, punching, or drifting to correct defects in manufacture 
will be required during field assembling and any members 
having improperly punched holes will be rejected and shall 
be replaced with properly punched members. 


— 612.03.02 Earthwork. Rough excavation for the site 
of the wall shall be made to the elevation of the finished 
ground line at the face of the wall. Below this point, 
trenches eighteen (18) inches in width shall be excavated 
for the four sides of the bin. The bearing of the base of the 
bin shall be firm and shall be approved by the Engineer 
before erection of the wall. 

Structure excavation and backfill for the interior of the 
bin and behind the wall shall conform to the requirements 
of Sections 206, “Structure Excavation” and 207, “Back- 
fill.”” Backfilling behind the wall shall progress with the fill- 
ing of the bins and shall not be carried ahead of the binfill. 
Existing slopes, which are shaped so as to cause a wedge 
action in the backfill, shall be step-cut or benched before 
backfilling. The limiting dimensions of structure backfill 
behind the wall shall be the same as those prescribed in 
subsection 207.04.01 for walls and abutments, or as other- 
wise shown on the plans. ; 


612.03.03 Assembly. In the construction of a wall 
on a curve the proper curvature for the face shall be ob- 
tained by the use of shorter stringers in the front or rear 
panels of retaining walls as designated in the plans or by 
the Engineer. 

The wall height and depth may be varied. Two or more 
designs of retaining walls may be incorporated in the same 
wall by the use of standard split columns. to make the con- 
nection on the step-back. 
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The units shall be erected as shown on the plans. Mem- 
bers shall be handled carefully and any which are damaged 
shall be removed and new members substituted at the Con- 
tractor’s expense. 


METHOD OF MEASUREMENT 


612.04.01 Measurement. The quantity of metal bin- 
type retaining wall measured for payment will be the num- 
ber of square feet shown on the plans for each design type 
of wall, complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


612.05.01 Payment. The accepted quantities of metal 
bin-type retaining walls measured as provided in subsec- 
tion 612.04.01, “Measurement,” will be paid for at the 
contract unit price bid per square foot for the type spec- 
ified. 

Structure excavation and structure backfill will be paid 
for in accordance with Sections 206, “Structure Excava- 
tion” and 207, “Backfill.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Metal Bin-Type Retaining Wall (type).......................... Square Foot 
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SECTION 613 


CONCRETE CURBS, GUTTERS, AND SIDEWALKS 


DESCRIPTION 


613.01.01 General. This work shall consist of con- 
structing curbs, gutters, sidewalks, local depressions, and 
driveways of the form and dimensions shown on the plans 
of Class A or Class AA concrete as shown in the proposal, 
mixed and placed as provided in Sections 501, “Portland 
Cement Concrete” and 502, “Concrete Structures,” of 
these specifications with the following modifications and 
additional requirements. 


MATERIALS 


613.02.01 General. Materials shall conform to the 
applicable requirements of Sections 501, “Portland Cement 
Concrete,” 502, “Concrete Structures,’ and 505, “Rein- 
forcing Steel.” 

CONSTRUCTION 


613.03.01 Earthwork. The subgrade shall be con- 
structed true to grade and cross section as shown on the 
plans or established by the Engineer. It shall be thoroughly 
watered and rolled or hand tamped until the subgrade 
reaches the compaction required for the adjacent roadway 
or base course. All soft and spongy material shall be re- 
moved to a depth of not less than six (6) inches below sub- 
grade elevation for curbs, gutters, local depressions, and 
driveways and three (3) inches below for sidewalks, and 
the resulting space filled with earth, sand, or gravel of a 
quality that, when moistened and rolled or tamped, will 
form a firm and solid foundation. 

The completed subgrade shall be tested for grade and 
cross section by means of a template extending the full 
depth and supported on the side forms. The subgrade and 
forms shall be thoroughly watered in advance of placing 
concrete. 


613.03.02 Existing Curbs, Gutters, and Sidewalks. 
Where the plans provide for reconstruction of existing curb 
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and sidewalk and the limit of new work specified does not 
fall on a scoring line, the entire section shall be removed 
and the new curb and sidewalk shall join the old curb and 
sidewalk at the first scoring line beyond said specified limit. 


613.03.03 Forms. The depth of forms for curbs shall 
be equal to the full depth of the curb. The depth of outside 
forms for concrete gutters shall be equal to the full thick- 
ness of the gutter. Timber forms, if used, shall be surfaced 
on the side placed next to the concrete, and shall have a 
true smooth upper edge, and shall not be less than one and 
five-eighths (1%) inches thick after being surfaced. 
Warped forms and forms not having a smooth, straight 
upper edge shall not be used. 

Benders or thin plank forms, rigidly placed, shall be 
used on curves, grade changes, or for curb returns. Steel 
forms shall not be used on radii less than two hundred 
(200) feet. 

Back forms for curb returns shall be made of one-half 
(2) inch benders, for the full height of the curb, cleated 
together. Forms shall be carefully set to alignment and 
grade and to conform to the dimensions required. Forms 
shall be held rigidly in place by the use of pairs of iron 
stakes placed at intervals not to exceed four (4) feet. If 
metal forms are used, iron stakes shall not be spaced more 
than six (6) feet apart. Clamps, spreaders, and braces shall 
be used where required to insure rigidity in the forms. 

Forms shall not be removed until concrete has set suffi- 
ciently to prevent distorting or cracking. 

All forms shall be cleaned thoroughly each time they are 
used and coated with a light oil as often as necessary to ~ 
prevent the concrete from adhering to them. 


613.03.04 Curb and Gutter Joints. Expansion joints 
one-half (72) inch wide shall be constructed in curbs and © 
gutters at thirty (30) foot intervals and, in curbs, at the 
ends of all returns. Expansion joints shall be filled with 
joint filler strips one-half (72) inch thick conforming to the 
requirements of Section 707, “Joint Material’ of these 
specifications. Expansion joint filler shall be shaped to the | 
cross section of the curb and gutter. 
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Weakened plane joints shall be installed at ten (10) or 
fifteen (15) foot intervals, as directed by the Engineer, 
except that when Portland cement concrete pavement is 
adjacent thereto, or to be constructed adjacent thereto, 
they shall be installed continuously with the weakened 
plane joints in the adjacent pavement. Weakened plane 
joints shall be constructed to a minimum depth of one (1) 
inch by scoring with a tool which will leave the corners 
rounded and insure a free movement of the concrete at the 
joint. 

Expansion joints and weakened plane joints shall be 
constructed at right angles to the line of the curb and 
gutter. . 


613.03.05 Sidewalk Expansion Joints. Transverse ex- 
pansion joints one-half (12) inch wide shall be constructed 
at all sidewalk returns and opposite expansion joints in 
adjacent curb. Where curb is not adjacent, expansion joints 
shall be constructed at intervals of thirty (30) feet. 

Expansion joints shall be filled with joint filler strips 
one-half (12) inch thick conforming to the requirements of 
Section 707, “Joint Material,” of these specifications. 

The joint filler shall be placed with the top edge one- 
fourth (74) inch below the surface and shall be held in 
place by means of steel pins driven into the subgrade and 
spaced sufficiently close to prevent warping of the filler 
during floating. Upon completion of floating, the pins shall 
be removed and a suitable metal channel having legs not 
over three-fourths (34) inch long shall be fitted snugly over 
the joint filler. The metal channel shall remain in place 
until the finishing operations have been completed, after 
which it shall be removed and the joint edged with an 
edging tool having a radius of one-eighth (¥%) inch. 


613.03.06 Curb and Gutter Construction. In con- 
structing curbs, entrances for garages or driveways shall be 
constructed according to the dimensions shown on the 
plans. 

With the approval of the Engineer, the curb may be con- 
structed by the use of a curb forming machine. 
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The installation of precast concrete curbing shall meet 
the requirements herein prescribed. 

Where plantmixed surfacing is to be placed around or 
adjacent to manholes, drop inlets or catch basins in gutter, 
local depression or driveway areas, such structures shall 
not be constructed to final grade until after the curbs and 
gutters have been constructed for a reasonable distance, as 
directed by the Engineer, on each side of the structure, in 
order to maintain a true grade for the surfacing to match. 

Where Portland cement concrete pavement is to be 
placed around or adjacent to manholes, drop inlets, or 
catch basins in gutter, local depression, or driveway areas, 
such structure shall not be constructed to final grade until 
after the concrete pavement has been constructed. 

Concrete curbs to be constructed over an existing pave- 
ment shall be anchored to the pavement by means of steel 
dowels firmly grouted, with 1:1 Portland cement grout, in 
holes drilled in the pavement. Dowels shall conform to the 
requirements of bar reinforcing steel of these specifications 
and shall be spaced and be of the size and length as shown 
on the plans. Approved expansion bolts may be used in 
lieu of dowels, at the option of the Contractor. 

The forms shall be filled to the top and the concrete 
shall be so handled that there will be no rock pockets. 
Concrete may be compacted by means of mechanical vi- 
brators approved by the Engineer. Immediately after re- 
moving the front curb forms, the face of the curb shall be 
troweled smooth to a depth of not less than two (2) inches 
below the flow line or to the flow line of integral curb and 
gutter, and then finished with a steel trowel. The top shall 
be finished and the front and back edges rounded as shown 
on the plans. 

After the face of the curb has-been troweled smooth, it 
shall be given a final fine brush finish with brush strokes 
parallel to the line of the curb. 

The top and face of the finished curb shall be true and 
straight, and the top surface of curbs and gutters shall be 
of uniform width, free from humps, sags, or other irreg- 
ularities. When a straightedge ten (10) feet long is laid on 
the top or face of the curb or on the surface of gutters, the 
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surface shall not vary more than one-eighth (%) inch from 
the edge of the straightedge, except at grade changes or 
curves. 

The exposed surfaces shall be cured in accordance with 
the requirements of Section 502, “Concrete Structures.” 


613.03.07 Sidewalk Construction. The structures 
shall be finished to smooth and uniform texture by trowel- 
ing and by bloating with wooden floats, and, if so directed 
by the Engineer, by cross-brooming or burlap-finishing. 
The surface shall be lightly grooved or marked into squares 
or other shapes to match other such markings on similar 
existing structures in the vicinity, or as designated by the 
Engineer. 

When a ten (10) foot straightedge is placed on the 
sidewalk, the surface shall not vary more than one-eighth 
(Ys) inch from the edge of the straightedge, except at 
grade changes, and the finished surface shall be free from 
blemishes. 

Immediately after the surface of the sidewalk is finished, 
the concrete shall be cured in accordance with the re- 
quirements of Section 502, “Concrete Structures.” 


METHOD OF MEASUREMENT 


613.04.01 Measurement. The quantity of curb, gut- 
ter, shoulder strip, mountable curb, and combination curb 
and gutter measured for payment will be the number of 
linear feet along the base of the curb face or along the 
flow line of the gutter, and such measurement shall be 
continuous along such line extended across driveway and 
alley entrance returns. 

The quantity of sidewalk, driveway, loading zone, and 
steps shall be measured for payment by area in square 

ards. 
/ In the case of integral curb and walk, the width of the 
walk shall extend to the back face of the curb. In the case 
of steps, the area measured shall be the summation of 
the areas of the treads, computed by multiplying the width 
of the tread by the length of the tread out to out of integral 
wall, if any. 
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All quantities measured for payment herein will be com- 
plete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


613.05.01 Payment. ‘The accepted quantities of con- 
crete measured as provided in subsection 613.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per linear foot for curb, gutter, shoulder strip, or 
mountable curb and per square yard for sidewalk, drive- 
way, loading zone, or steps as the case may be. 

All excavation and base course work required for and 
performed during construction of the items of this section 
will be paid for as provided in the respective sections of 
the specifications; however, when the contract does not 
provide bid items for excavation or base course, such work 
required and performed will be considered subsidiary to 
the pay item contained herein and no further payment will 
be made therefor. 

Any excavation or backfill required other than roadway 
quantities will be considered subsidiary to the major items 
of work and no further payment will be made therefor. 

Reinforcing steel placed in curbs and gutters as shown 
on the plans or ordered by the Engineer will be paid for 
as provided in Section 506, “Steel Structures.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
(class) *Concretes CUD. 2. 6 Barbe ee ee eee Linear Foot 
(classe CONCrele. CSULCCT a. cic eesretc cee ee ee Linear Foot 
(class) *ConcretetCurb:. and Gutter #24 Ja eee Linear Foot 
(class )*\Conctete Sidewalkian eek Ree ee ae Square Yard 
(class). Concrete; Drive wa yis 2. tetenet:. fet teh oe Square Yard 
(class) Concrete Sidewalk and Driveway.................... Square Yard 
(class )" Goncrete Scored Shoulder, Strip..-.--).0. 2... Linear Foot 
(class) iConerete Mountable: Curb? 2b 2 ee Linear Foot 
(class): ‘Goncretej Uoading YZonés ene SSO OO. Square Yard 
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SECTION 614 


PAINTING 
DESCRIPTION 


614.01.01 General. This work shall consist of the 
preparation of surfaces to be painted and the application, 
protection, and drying of the required number of coats of 
paint of the kinds and at the points specified or ordered 
by the Engineer. 


MATERIALS 


614.02.01 General. All materials shall meet or ex- 
ceed the minimum standards hereinafter set forth: 


(a) Raw Materials. American Society for Testing 
Materials (ASTM) and Federal Specifications. 

(b) Prepared Paints. Federal Specifications are speci- 
fied to designate the type of material and standard of 
quality. Manufacturer’s standard, first grade materials 
meeting or exceeding these requirements may be used if 
approved by the Engineer. Materials not bearing manu- 
facturer’s identification as a standard, first grade product, 
of his regular line, will not be considered. 

(c) Proprietary materials when specified hereinafter by 
the manufacturer’s trade name designate the standard of 
quality and type of material required. When the quality or 
type of material required is not specified, the Contractor 
shall apply for directions as to selection of materials and 
receive approval thereof from the Engineer before pro- 
ceeding; only the best quality of such materials shall be 
used, as determined by the Engineer. 

(d) Materials lists shall be submitted to the Engineer 
for approval and none shali be used until such approval 
has been obtained. All materials proposed for use shall be 
delivered to the site in original containers, seals unbroken, 
stored where directed, and none may be used until ap- 
proved by the Engineer. Materials that are not approved 
must be immediately removed from the jobsite. 
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614.02.02 Number of Coats. Unless otherwise re- 
quired in the contract documents, the number and kinds 
of coats of paint shall be as set forth in Section 714, 
“Paint.” 

CONSTRUCTION 


614.03.01 Weather Conditions. Paint shall be applied 
only on thoroughly dry surfaces and during periods of 
favorable weather. Except as provided below, painting 
will not be permitted when weather conditions during 
applications are such that the atmospheric temperature is 
at or below forty (40) degrees Fahrenheit or when freshly 
painted surfaces may become damaged by rain, wind, 
dust, or condensation, or when it can be anticipated that 
the atmospheric temperature will drop below forty (40) 
degrees Fahrenheit, during the drying period. If fresh paint 
is damaged by the elements it shall be replaced by the 
Contractor at his expense. 

Subject to the approval of the Engineer in writing, the 
Contractor may provide suitable enclosures to permit 
painting during inclement weather. Provisions must be 
made to control atmospheric conditions artificially inside 
the enclosures within the limits suitable for painting 
throughout the painting operation. The cost of providing 
and maintaining such enclosures shall be considered as 
included in the prices paid for the various contract items 
of work and no additional payment will be made therefor. 


614.03.02 Application—General. All work shall be 
done by painters and finishers of established status and 
reputation for executing their work by the very best. 
methods for each kind or type. Painting shall not be done 
except when the surface is dry and when weather condi- 
tions are satisfactory as set forth above. 

Strict adherence to these specifications and the recom- 
mendations of the manufacturer whose materials are used 
shall be followed in the application. The Contractor shall 
use such skills, equipment, materials, and give his thorough 
attention to details as will provide thoroughly workmanlike 
and satisfactory results throughout. 
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Work which shows carelessness, lack of skill and exe- 
cution, or which is defective due to any other cause shall 
be removed and refinished or repainted as directed without 
additional cost to the State. 

On all surfaces which are inaccessible for brushing, 
the paint shall be applied by sheepskin daubers especially 
constructed for the purpose, or by other means approved 
by the Engineer. 

If spray methods are used, the operator shall be thor- 
oughly experienced. Runs, sags, thin areas in the paint 
coat, or skips and holidays shall be considered as evidence 
that the work is unsatisfactory and the Contractor may be 
required to apply the remainder of the paint by brush. 

Mechanical mixers shall be used to mix the paint. The 
paint shall be mixed a sufficient length of time, prior to 
use, to thoroughly mix the pigment and vehicle together. 
Paint shall be kept thoroughly mixed while being applied, 
to keep the pigments in suspension. 

Paint specified or formulated shall be ready for applica- 
tion and thinning will be allowed only on direction of 
the Engineer. 

The Contractor shall protect all parts of the structure 
being painted against disfigurement by spatters, splashes, 
and smerches of paint or paint materials. When paint is 
being applied on structures carrying public traffic, the 
Contractor shall be responsible for any damage caused 
by his operations to passing vehicles or persons and may 
be required to use canvas shields or other protective means 
to guard against such damage. 

Paint stains which result in an unsightly appearance 
shall be removed by the Contractor at his own expense. 


614.03.03 Surface Preparation of Steel. The follow- 
ing methods of surface preparation apply to steel surfaces. 
Unless otherwise specified, the sandblasting method shall 
be used. 


(a) Sand Blasting. All dirt, mill scale, rust, stain, old 
paint, and other foreign matter shall be removed from 
_ steel surfaces by an approved sandblast apparatus. Sand 
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blasting shall be sufficient to give the surface the appear- 
ance of unpolished cast aluminum. Only sharp, dry sand of 
proper grading to give satisfactory results shall be used. 

Unwashed beach sand containing salt or excessive 
amounts of silt will not be allowed. 

When sandblasting is being performed on structures 
open to traffic, the Contractor shall provide suitable pro- 
tective devices to prevent damage to traffic. 

When sandblasting is being performed near machinery, 
all journals, bearings, motors and moving parts shall be 
sealed against entry of sand dust before sandblasting 
begins. 

Unless otherwise authorized by the Engineer, sand- 
blasted surfaces shall be primed or treated the same day 
sandblasting is done. If cleaned surfaces rust before paint- 
ing is accomplished, they shall be recleaned by the Con- 
tractor. 

(b) Washes. Rust-inhibitor chemical washes shall be 
applied to freshly sandblasted steel surfaces prior to the 
application of the first undercoat of paint. Washes shall 
be applied in not more than four (4) hour intervals. 
If in the opinion of the Engineer, atmospheric conditions 
are such that corrosion products form on freshly sand- 
blasted surfaces in less than four (4) hours, treatment may 
be required at more frequent intervals. 

Rust-inhibitor chemical washes may be applied by 
brush or spray, and they shall be applied in a careful man- 
ner to insure that all surfaces are covered. 

During the application of the rust-inhibitor chemical 
wash no sandblasting will be permitted to the areas being 
treated. 

No paint shall be applied until after the treated surfaces 
have thoroughly dried. 

The first undercoat of paint shall be applied to the 
treated surfaces the same day that cleaning and washing © 
have been done. : 

(c) Steam Cleaning. All dirt, grease, loose chalky : 
paint, or other foreign material which has accumulated | 
on the previously painted surfaces shall be removed with 
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_ PAINTING 614 


an approved steam cleaning apparatus which shall pre- 


_ cede all other phases of cleaning. 


: 


It is not intended that sound paint be removed by this 
process. Subsequent painting shall not be performed until 


the cleaned surfaces are thoroughly dry and in no case 


in less than twenty-four (24) hours after cleaning. 
A detergent soap consisting of forty-five (45) percent 


~ sodium metasilicate, forty-three (43) percent sodium 


sesquisilicate, ten (10) percent sodium tetraphosphate and 
two (2) percent Naccanol shall be added to the feed 


- water of the steam generator at the approximate rate of 


one (1) pound of ey per two hundred (200) 


- pounds of water. 


Any residue which may accumulate on cleaned surfaces 
shall be removed by flushing with fresh water but washing 
down the cleaned surfaces will not otherwise be required. 

(d) Hand Cleaning. All dirt, loose rust, and mill scale, 
dead paint, or paint which is not firmly bonded to the 
metal surfaces shall be removed by wire brushes, either 
hand or powered, hand scraping tools or sandpaper. 

Pneumatic chipping hammers will not be allowed unless 
authorized in writing by the Engineer. Hand cleaning shall 
be sufficient to remove all loose material which would 
prevent the bond of succeeding coats of paint. 


614.03.04 Painting Structural Steel. (a) Paint. Un- 
less otherwise required in the contract documents, the 
paints to be applied to steel surfaces shall conform to the 
requirements of Section 714, “Paint.” The undercoats 
shall consist of a minimum dry film thickness of one 
(1) mil per coat. The finish coat shall consist of a mini- 
mum dry film thickness of one (1) mil. The total thick- 
ness of all coats shall be not less than three (3) mils. 

Excessively thick coats of paint will not be permitted. 
The thickness of each coat shail be limited to that which 
will result in uniform drying throughout the paint film. 

(b) Field Cleaning. Unless otherwise specified in the 
contract documents, after erection and riveting or welding, 
all surfaces of unpainted structural steel which will be 
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exposed to air, shall be sandblasted in accordance with 
the requirements of subsection 614.03.03, “Surface 
Preparation of Steel.” 

Any damage to sound paint, on areas not designated 
for treatment, resulting from the Contractor’s operations, 
shall be repaired to the satisfaction of the Engineer. 

(c) Painting. Painting of structural steel prior to 
erection will be limited to surface preparation and one 
undercoat of paint. Any deficiencies in the first coat of 
paint shall be corrected to the satisfaction of the Engineer, 
prior to the application of succeeding coats of paint. 

Surfaces exposed to the atmosphere which would be 
inaccessible for painting after erection shall be painted the 
full number of coats prior to erection. 

The surface of the paint coat being covered shall be free 
from moisture, dust, grease, or any other deleterious mate- 
rial which would prevent the bond of the succeeding paint 
coats. In spot painting, any old paint which lifts after 
application of the first spot coat, shall be removed by 
scraping and the area repainted before application of the 
next coat. 

The application of the finish coat will not be permitted 
until the required total film thickness of the undercoats of 
paint, as described in (a), above, is obtained. 

Open seams at contact surfaces of built-up members 
which would retain moisture shall be caulked with red lead 
paste before applying the second undercoat of paint. 

Metal surfaces embedded in concrete need not be 
painted. 

(d) Machine Finished Surfaces. With the exception of 
abutting chord and column splices and column and truss ~ 
shoe bases, machine finished surfaces shall be coated with 
a rust inhibitor which can be easily removed. Surfaces of 
iron and steel castings which have been machine finished 
shall be painted with a coat of shop paint. 

(e) Frames and Grates. Prior to installation, all sur- 
faces of frames and grates exposed to the atmosphere 
shall be painted with two coats of paint. Unless otherwise 
specified in the contract documents, the exposed surfaces 


502 


_ PAINTING 614 


shall be painted after installation with one finish coat as 
specified for structural steel. 


614.03.05 Painting Timber. (a) Paint. All new tim- 


_ ber requiring painting shall be painted with three coats of 


paint. The paint used for various coats. will be as specified 
in these specifications or in the contract documents. 
(b) Preparation of Surfaces. All cracked or peeled 


_ paint, loose chalky paint, dirt, and other foreign matter 


/ 
| 
; 


shall be removed by wire brushing, scraping, or other 


| approved means immediately prior to painting. Unpainted 
_ timber shall be thoroughly dry before paint is applied. 


(c) Painting. When permitted in writing by the Engi- 
neer, the first coat of paint may be applied prior to erec- 


tion. 


After the first coat has dried and the timber is in place, 


_ all cracks, checks, nail holes, etc., shall be puttied flush 
| with the surface and allowed to dry before the second 


coat is applied. 
Skips, holidays, thin areas, or other deficiencies in any 


_ one coat of paint shall be corrected to the satisfaction of 


_ is applied. 


a 


the Engineer before the succeeding coat is applied. 
The surface of the paint coat being covered shall be 
free of any deleterious material before any additional paint 


BASIS OF PAYMENT 


614.05.01 Payment. No direct payment will be 
made for painting, cleaning structural steel, or preparing 
surfaces for painting. Compensation for this work shall 
be considered as included in the contract unit prices bid 
for the particular item requiring painting. 
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SECTION 615 


PRESERVATIVE TREATMENTS FOR TIMBER 
DESCRIPTION 


615.01.01 General. This work shall consist of pre- 
servative treatment for lumber, timber, and piles as herein 
specified. 

MATERIALS 


615.02.01 General. The materials used shall be 
those prescribed for the several items which constitute the 
finished work and shall comply with all the requirements 
for such materials as set forth in these specifications. 

Attention is directed to Section 719, “Timber Preserva- 
tives.” 

CONSTRUCTION 


615.03.01 Treatment. All structural timber, piling, 
and other lumber shall be thoroughly seasoned or condi- 
tioned before treatment by air seasoning, kiln drying, 
steaming, or heating in the preservative, either at atmos- 
pheric pressure or under a vacuum, or by a combination 
thereof that will not cause damage. The moisture remain- 
ing in the wood, prior to treatment, shall be reduced so 
that the injection and proper distribution of the required 
amount of preservative will be obtained. The method of 
seasoning, conditioning and treating used shall conform to 
the Federal Specification TT—W—571. 


615.03.02 Amount of Preservative. The minimum 
amount of preservative retained per cubic foot of timber, 
lumber, or piling shall conform to the minimum specifica- 
tion requirements of the Federal Specification TT—W—571. 

Unless otherwise specified, material treated with penta- 
chlorophenol shall have a minimum retention of eight (8) 
pounds unless it is to be painted, then six (6) pounds will 
be the minimum retention. 

Material to be treated with Ammoniacal Copper Arse- 
nite shall have a net retention of dry salts of not less than 
0.3 pounds. 
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615.03.03 Preservative Treatment by the Hot-Cold 
Soaking Method. When called for on the plans, all lum- 
ber and timber to be treated by the hot-cold soaking 
method must be reasonably well seasoned and free from 
outer and inner bark, dirt, ‘grease, or other objectionable 
matter which will in any way hinder the free penetration of 
the preservative. All lumber and timber of two (2) inch 
dimensional stock or larger shall be incised and all framing 
shall be done before treatment. 

The preservative used shall be a five (5) percent concen- 
tration of pentachlorophenol. 

The tanks used shall be of sufficient size to permit com- 
plete submergence of the largest timber in any operation 
and to allow free circulation of the liquid around the tim- 
ber being treated. Sufficient liquid shall be maintained in 
the tank to completely submerge the timber to a minimum 
depth of six (6) inches. When a number of pieces are being 
treated at one time, each piece shall be separated from the 
others on all sides by spacers not less than one-fourth (14) 
inch in least dimension. Suitable weights or cross bracing 
shall be provided to keep the material submerged. 

The timber or lumber shall be submerged in the cold 
solution as previously described. The temperature shall be 
slowly increased for a period of not less than five (5) hours 
to a minimum temperature of one hundred eighty (180) 
degrees Fahrenheit and not exceeding two hundred ten 
(210) degrees Fahrenheit. After five (5) hours and attain- 
ing the minimum specified temperature, the timber or Jum- 
ber shall be permitted to cool in the solution until such 
time as the minimum specified quantity of preservative is 
absorbed by the wood. . 

Timber for minor irrigation structures, unless otherwise 
shown on the plans, shall be No. 1 Common grade of the 
species permitted, and shall be treated in accordance with 
the Hot-Cold Soak Process. The species permitted and the 
minimum retention in pounds per cubic foot required are 
as follows: 
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Min. Retention 
Per Cubic Foot 


Species (pounds) 
Douglas Fir (Rocky Mountain, Inland, or Coast)............. 2.0 
Pine, Yellow (Pinus Ponderosa)....................2......0-cseee00----0-- 4.0 
Pine, Lodge Pole (Pinus Contorta)..........................2..000000006 4.0 
Cottonwood, Northern Black (Populus Trichocarpa 

PT AStat Ay See eee ee ee ee eee ee 4.0 


615.03.04 Inspection. All timber and piling, un- 
treated or to be treated, shall be inspected before treatment 
by an inspector designated by the Engineer. The inspector 
shall stamp each piece of timber accepted with a stamp 
making a legible mark designating the inspector. 

All timber and piling shall be inspected after treatment 
by an inspector designated by the Engineer. The inspector 
shall stamp each piece accepted with a stamp making a 
legible mark designating the inspector. 

All materials and processes used in the manufacture of 
material shall be subjected to inspection, acceptance, or 
rejection at the manufacturer’s plant, which shall be 
equipped with all the necessary gages, appliances and facil- 
ities to enable the inspector to satisfy himself that the re- 
quirements of the specifications have been fulfilled. 

The treated timber and piling shall be free from heat 
checks, water bursts, excessive checking, results of chafing 
or from other damage or defects which would impair its 
usefulness or durability. 


BASIS OF PAYMENT 


615.05.01 Payment. Full compensation for treat- 
ment of lumber, timber, and piles as herein specified shall 
be considered as included in the price paid for the particu- 
lar item of work in which the treated lumber, timber, or 
piling is used and no additional allowance will be made 


therefor. 


a — el 
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SECTION 616 


FENCING 
DESCRIPTION 


616.01.01 General. This work shall consist of fur- 
nishing and erecting new standard fence, chain-link fence, 
gates, or reconstructing fences previously removed, in con- 
formity with these specifications and the plans. 

New standard fence shall consist of galvanized barbed 
wire, galvanized farm fence or both fastened to wood posts 
or metal posts or to a combination of the two kinds of 
posts as shown on the standard plans. 

Chain-link fence shall consist of galvanized chain-link 
fabric attached to metal posts and fastened to a top ten- 
sioning cable and a bottom tensioning wire. The height of 
chain-link fences shall be as designated in the contract doc- 
uments. 

MATERIALS 


616.02.01 General. Materials shall conform to the 
requirements specified in Sections 724, “Fence Materials” 


— and 501, “Portland Cement Concrete.” 


CONSTRUCTION 


616.03.01 General. All trees, brush, and other ob- 
structions which interfere with proper construction of 


_ fences shall be removed and disposed of in accordance 
_ with the requirements of Section 201, “Clearing and Grub- 


ee ee 








bing,” of these specifications except that no payment will 
be made for such work. When constructing chain-link 
fence, rocks and other surface irregularities that require 


_ moving in order to maintain a nearly smooth surface, shall 
_ be removed and no direct payment will be made therefor. 


Fence construction operations shall be so conducted as 
to prevent the escape of livestock. Existing cross fences 


_ shall be connected to the new fence. Corner posts, with 
_ braces for every direction of strain, shall be placed at the 
| junction with existing fences and the wire in both fences 


properly fastened to the posts. At bridges and cattle passes, 
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and at culverts if shown on the plans or ordered by the 
Engineer the new fence shall be connected to the structure 
in such a manner as to permit the free passage of livestock 
through or under the structure. 

Barbed wire, farm fence, and chain-link fence fabric 
shall be fastened on the side of the posts opposite the high- 
way centerline unless otherwise directed by the Engineer. 


616.03.02 Standard Fence. Standard fencing shall be 
designated by types as follows: Metal posts—Type A; 
Wood posts—Type B; Combination metal and wood posts 
—Type C. The type of fence construction shall be as 
shown on the plans and indicated in the proposal. Posts 
shall be firmly set or driven into the ground and spaced as 
indicated on the plans. Each end, corner, and gate post 
shall be firmly braced and shall be set in concrete when 
required. Posts shall be braced as indicated on the plans. 

Standard fencing will be designated not only by type, but 
also by a symbol indicating the fencing required. Thus 
(Type A—832-—3B) will be used to designate a fence com- 
posed of metal posts, thirty-two (32) inch woven wire 
(farm fencing) and three barbed wires; (Type C-726—4B) 
to designate a fence composed of a combination of metal 
and wood posts twenty-six (26) inch woven wire and four 
barbed wires, etc. The figures 832, etc., when they appear 
in the symbol, correspond to design numbers set forth in 
the standard plan. 

In general, in determining the post spacing, measure- 
ments will be made parallel to the slope of the natural 
ground, and all posts shall be placed in vertical position 
except in unusual locations where in the opinion of the 
Engineer it would be more satisfactory to place the posts 
perpendicular to the slope of the ground. All intervals shall 
be measured center to center of adjacent posts. 

Changes in line where the angle of deflection is thirty 
(30) degrees or more shall be considered as corners and 
corner posts shall be installed. Changes in line where the 
angle deflection is more than fifteen (15) degrees and less 
than thirty (30) degrees shall be considered as alignment 
angles and adjacent posts shall be made fast to the angle 
posts by means of wire, or if such method is impracticable 
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in the opinion of the Engineer, such posts shall be braced 
as above specified for bracing gate, end and corner posts. 

At all grade deflections and alignment angles where 
stresses tend to pull the posts from the ground, the fencing 
shall be snubbed or guyed at the critical point by means of 
a double strand of nine (9) gage galvanized wire con- 
nected to each horizontal line of barbed wire or to the top 
and bottom of wire mesh fabric, and to a deadman weigh- 
ing approximately one hundred (100) pounds, buried in 
the ground not less than two (2) feet. The fencing shall be 
pulled snug close to the ground before being snubbed or 
guyed. 

Barbed wire and farm fence fabric (woven wire) shall be 
stretched taut and securely fastened to each post by means 
of suitable devices approved by the Engineer. 


616.03.03 Chain-Link Fence. All posts shall be of a 
total length of not less than the depth of the concrete foot- 
ing as shown on the plans, plus the length required above 
ground. 

Changes in line where the angle of deflection is thirty 
(30) degrees or more shall be considered as corners and 
corner posts shall be installed. 

Between posts, chain-link fences shall be fastened to a 
bottom tension wire and a top tension cable. The bottom 
tension wire shall be at least seven (7) gage galvanized 
coil spring wire of good commercial wire. The top tension 
cable shall be at least three-eighths (%%) inch diameter gal- 
vanized seven strand cable conforming to the requirements 
of the current ASTM Designation A122, common grade. 

Line posts shall be spaced at not more than ten (10) foot 
intervals, measured from center to center of posts. In gen- 
eral, in determining the post spacing, measurements will 
be made parallel to the slope of the natural ground, and all 
posts shall be placed in a vertical position except in un- 
usual locations where in the opinion of the Engineer it 
would be more satisfactory to place the posts perpendicular 
to the slope of the ground. 

All metal posts shall be set in Class A or AA Portland 
cement concrete footing crowned at the top to shed water. 
Depths of footings shall be as shown on the plans. 
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End, corner, and gate posts shall be braced with galva- 
nized braces used as compression members and galvanized 
steel truss rods with truss tighteners used as tension mem- 
bers. Line posts, at intervals of five hundred (500) feet, 
shall be braced and trussed in both directions as shown on 
the plans. 

The fabric shall be stretched taut and securely fastened 
to the posts, and between posts the top edge of the fabric 
shall be fastened to the top tension cable and the lower 
edge fastened to the bottom tension wire. Tension cable 
and wire shall be stretched tight with truss tightener as 
shown on the plans. The bottom tension wire shall be 
installed on a straight grade between posts by excavating 
the high points of the ground and in no case will filling of 
depressions be permitted. 

The fabric shall be fastened to the end, corner, and gate 
posts with one-fourth by three-fourths inch (4” x %4”) 
steel stretcher bars and not less than one-eighth by three- 
fourths inch (4%” x 34”) steel stretcher bar bands placed 
at one (1) foot intervals; and to line posts tension cable and 
tension wires with tie wires or metal bands. Tie wires or 
metal bands shall be spaced on line posts at intervals of 
approximately fourteen (14) inches and on tension cables 
and tension wires approximately eighteen (18) inches. 

All posts shall be fitted with tops designed so as to fit 
securely over the posts, and carry the top tension cable, 
except that the top of the H-section posts may be open- 
slotted in such a manner as to securely hold the top tension 
cable in position without vertical movement. Such slotting 
shall allow removal and replacement of a post without dis- 
turbing the top tension cable. Tubular posts shall be fitted 
with watertight tops. 


616.03.04 Reconstruct Fence. Reconstructed fences 
shall be carefully erected, using salvaged materials and 
shall be similar in type to the original construction. Any 
new materials necessary to rebuild the fence shall be fur- 
nished by the Contractor, shall be of the same kind as 
those in the original fence, and the cost thereof shall be | 
included in the contract price for the work. The resulting | 
reconstructed fence shall be equal to or better than before — 
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FENCING 616 


removed. In reconstructed fences, the Department reserves 
the right to furnish the Contractor with such new materials 
as it deems advisable, and these materials shall be used 
in the reconstruction of the fence in lieu of salvage mate- 
rials which they replaced. 


616.03.05 Gates. The width of drive gates shall be 
as shown on the plans and as indicated in the proposal and 
the height shall be suited to the fencing but shall not be 
more than seventy-two (72) inches nor less than forty-eight 
(48) inches. The wire mesh filler shall be rectangular or 
two (2) inch diamond mesh for standard fencing and chain- 
link fence fabric for chain-link fencing. 

Walk gates shall be three and one-half (312) feet wide 
and of a height corresponding to the adjacent fence height. 

The gates shall be hung by steel or malleable iron hinges 
so designed as to securely fasten to the gate posts and per- 
mit the gate to swing back against the fence. 

Gates shall be provided with a combination steel or 
malleable iron catch and locking-in attachment of ap- 
proved design. A center rest with catch shall be provided 
where required. 

Missouri gates shall be constructed as shown on the 
standard plan. 


METHOD OF MEASUREMENT 


616.04.01 Measurement. The quantity of new fence 
measured for payment will be the number of linear feet, 
exclusive of gates and cattle guards, complete and in place. 

The quantity of reconstructed fence measured for pay- 
ment will be the number of linear feet, including used 
gates, complete and in place. 

The quantity of new gates measured for payment will be 
the number of gates complete and in place. If more than 
one size or type of gate is involved, separate measurement 
will be made for each size and type given. Missouri gates 
will not be measured as units, but will be considered an 
integral part of the fence. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 
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616 FENCING 


BASIS OF PAYMENT 


616.05.01 Payment. The accepted quantity of new 
and reconstructed fence measured as provided in subsec- 
tion 616.04.01, “Measurement,” will be paid for at the 
contract unit price bid per linear foot for the types and 
sizes specified. 

The accepted quantity of new gates measured as pro- 
vided in subsection 616.04.01, “Measurement,” will be 
paid for at the contract unit price bid per each for types 
and sizes specified. 

The above prices shall be full compensation for furnish- 
ing hardware, cement, concrete, framing, erecting, connect- 
ing fence, and all incidentals necessary to complete the 
work. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
LY De J ail oof Ae aera crea a nce, Se te Heo 2 Linear Foot 
(size) Chain’ Tink? "Pence:2827i2 05 ie. ae Linear Foot 
(size) MetaléDrive;Gateria2 ahi ee shee eee Each 
(size) ‘Timber; Drivée| Gate sevane..i20ci. Ui. eee eee Each 
(size) Metal Walk: Gatecnc.: 22 5 ei ties appa. ceseh esha Each 
(Size) "PT intber Walk Gatee ea ne ee ee Each 
RECOUSIFICED P CUCE ee cicsvnsccssagetiias eo ete. ae Linear Foot 
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SECTION 617 


CATTLE GUARDS 
DESCRIPTION 


617.01.01 General. This work shall consist of fur- 
nishing and constructing standard steel cattle guards and 
cattle guard wings of the design and at points shown on the 
plans or ordered by the Engineer. 


MATERIALS 


617.02.01 General. All materials shall conform to 
the requirements specified in the following sections: 


Ponlandscement CONCIOIG.. eee Section 501 
Reinforcifig ‘SteeliZmanh. 20.1... ni QUIS e Rak Section 505 
Steel Structureslce+t2 .3c..nsccetie. alt 2 Uli Jeacss Section 506 
SETS SERRE 5 Se IRR M Reeee oon PROMPT ORLERM NOM tea, SSRN Section 723 
TACSTUL AV EPR oe Slt, pee Rd IM ARE SONG PER BION RH MUSE EEO Section 614 
FICULDNG con yath ees eam Dui ache lode pal a sag, Latniradeirsc tele Section 714 


Portland cement concrete shall be Class A or Class AA, 
unless otherwise provided. 

All hardware shall be galvanized steel. 

All lumber and timber shall be Douglas Fir, 1100 #f 
No. 2 joist and plank or 1200 +c No. 1 posts and timber. 
Any commercial grading rules that will provide material of 
an equal or greater stress value may be used. 


CONSTRUCTION 


617.03.01 Earthwork. Structure excavation and 
backfill shall conform to the applicable requirements of 
Sections 206, “Structure Excavation” and 207, “Backfill.” 


617.03.02 General. Cattle guards shall be con- 
structed in accordance with the details and dimensions 
shown on the plans. 

Concrete and metal reinforcement construction shall 
conform to the applicable requirements of Sections 502, 
“Concrete Structures” and 505, “Reinforcing Steel,” re- 
spectively. 
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617 ' CATTLE GUARDS 


Steel member connections shall be welded and the con- 
struction thereof shall conform to Section 506, “Steel 
Structures.” 

The wing posts and wheel guards shall be given a pre- 
servative treatment conforming to the requirements of 
Section 719, “Timber Preservatives.” Treated timber and 
lumber is not to be painted. 

Timber and lumber shall be assembled and placed in 
conformance to the applicable requirements of Section 
507, “Timber Structures.” 

Painting shall be in accordance with recognized high 
standards of workmanship and in conformance with the 
applicable requirements of Section 614, “Painting.” 


METHOD OF MEASUREMENT 


617.04.01 Measurement. The quantity to be meas- 
ured for payment will be the number of steel cattle guards 
or cattle guard wings complete and in place. If more than 
one size of cattle guard is involved, separate measurement 
will be made of each size given. 

Ail measurements will be made in accordance with sub- 
section 109.01, ‘““Measurement of Quantities.” 


BASIS OF PAYMENT 


617.05.01 Payment. The accepted quantity of cattle 
guards measured as provided in subsection 617.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per each for the sizes specified. The cost of cattle 
guard wings shall be included in the contract unit price for 
cattle guards, however, where wings alone are required, 
they will be paid for at the contract unit price each for 
cattle guard wings. The above prices shall be full compen- 
sation for furnishing hardware, cement concrete, steel, 
timber and lumber, structure excavation and backfill, fur- 
nishing and applying paint, framing, erecting, adjusting 
fence, and all incidentals necessary to complete the work. 
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CATTLE GUARDS 617 


All payments will be made in accordance with sub- 
section 109.02, “Scope of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
(size) Steel Cattle: Guard 44-02 ees ee eet Ss tees ee Each 
Wattle;Crland (\Wintsees 20 es 2 i ee A) oy eo ee Each 


SF 





ohare ie PREC we th De in 
struction dhorest stot * notion Io: SC? Pek 
Stractures,” vbr priya tis 
Haeaey NE PO sts. dod wheel guards ‘shall, be x mveg 
2 ” gens ive Soealmnet iy eee AR me ara 
| eae? Moo Cites Fo Serr s 9 
2 later is Al oe palates 19, 
“Tisiher and tumter sialh fe asso saihin 3 pig tse 
Ee toniwmence Br appierpia” rego Mente ‘of 
; 507. *Lieaber Strnemres.” : Ply, 
Pointing, shall. be i acooldaiee With heorient ee 
Mindarde of Workmenship aad" aaa formarige bi a 
it so chcutlc iéguirements. of Scction 14,095 intial 


















aw 


vs 


Gn keg eee 


HOP OF SIP SAL REMEN 
<2" sn i +" a) vein 
re f (Re vies She 1p “hein 
f ’ 
‘ ; } hk ' i y! t Le aul 4) + xf gt 
: : 
i nme Poa Wit ry ice pale hye 
ond Mzt of vatiic ged wittved., s*n4re 
rae ee Gi Size fiven 
wremenis Wik De Arado io ace cordance “IE 
5 iTV) fi 7) "7 . va t) | ante 
i 0 7 Se eke Pe Citgo ullwieiit % Sh rcr ’ \ _ e 
7 < 
; A bil i: b 
4 s 4 yo ft 
iH AM ie $3 4 ) A et a : ‘ 
j fie ire ih 





HAVO5H1 Pavan, > ite accepied sanity ote 
wi This moastited ws provides) © wubsix os an 617.040 
“*Miensurement’’ will be paid for ab the contig unit pe 
Hid per cach for the sizes specificd. The opsre sale 
Mara wings shall be included im the contract. era Wee. 
mittic wards, however. «where Wings olote any iy 
they will be paxl for at tac cohiraet aint paige 
ceric sar wings. The above eride ns ated te: full 
sation. ftir Turcubing hardwalc, obment pear 
Gober acd humber, structure excavations 
mshiod aie APP YEng pant, framing, plate 
fence, and aly ncidetiials eeu io conmpler 































SECTION 618 


GUARDRAIL 
DESCRIPTION 


618.01.01 General. This work shall consist of fur- 
nishing and erecting new guardrail, or reconstructing 
guardrail previously removed, in conformity with these 
specifications and of the types and at the points shown on 
the plans or ordered by the Engineer. This item shall also 
consist of furnishing and installing reflector plates as shown 
on the plans. 

MATERIALS 


618.02.01 General. All material shall conform to the 
requirements specified in the following sections: 


PMT DER tesa. Sete se fee, eee aes. eek ae ee Section 718 
Tamber. Preservatives cisco ns hd a dee Section 719 
GuardradcMaterials.t!)..22Gla. 1231. 20 ne tale Section 720 
Galvanizing. -23..bAdsetic- iene. bes Sunk ad les Section 715 


Each post, after fabrication, shall be given a preservative 
treatment by pressure processes with one of the following 
in accordance with the provisions of Section 615, “Preserv- 
ative Treatments for Timber.” 

The minimum retention of preservative in pounds per 
cubic foot of wood shall be as follows: 

(a) Creosote—8 pounds 

(b) Creosote-Petroleum—8 pounds 

(c) Pentachlorophenol—8 pounds 


618.02.02 Refiectors. Reflector plates for guardrail 
shall be fabricated from sixteen (16) gage steel sheet or 
eighty thousandths (0.080) inch thick aluminum sheet, 
alloy 6061—-T6. Nails for fastening reflector plates to the 
guardrail post shall be either galvanized metal or alumi- 
num. Steel reflector plates shall be galvanized. Reflector- 
ized material for reflector plates shall conform to the 
requirements of subsection 721.03.03, “Reflectors.” 
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618 GUARDRAIL 


CONSTRUCTION 


618.03.01 General. Unless otherwise specified, 
guardrail shall be constructed with either treated Douglas 
Fir, West Coast Hemlock, or Western Larch posts, beam- 
type plates and fittings, as shown on the plans. Post spacing 
shall be as shown and guardrails shall be constructed in 
accordance with the design shown on the plans. The use 
of more than one type of guardrail on a single project will 
not be approved unless so provided in the special pro- 
visions Or appearing as a contract item in the proposal. 

Posts shall be set plumb, except on superelevated curves 
where they shall be set perpendicular to the roadbed. Front 
faces of posts shall form a straight line, except on curves 
where they shall be a uniform distance from the centerline 
of the roadway. Post holes shall be backfilled in layers 
with approved material thoroughly rammed with an iron 
tamping tool in such manner as not to displace the bot- 
tom of posts from correct alignment. 

Workmanship shall be first class in all respects and 
framing shall be done and fittings attached in such man- 
ner that the rail, after erection, shall be true to line and 
grade and shall have the proper tension in the rail plates. 
Care shall be taken to prevent the disturbance of posts 
during the erection of the rail, and, when necessary, tem- 
porary braces shall be installed to insure against post 
displacement. : 


618.03.02 Painted Guardrail. After erection, all 
metal parts and fittings, free from coatings of any kind, 
including dirt, rust, and oil and grease, shall be given 
three coats of paint as specified in Section 714, “Paint.” 
Parts shop prime coated by the manufacturer shall con- 
form to subsection 614.03.04, “Painting Structural Steel” 
and Section 714, “Paint.” 

Posts shall not be painted. 

All beams shall be cleaned prior to priming by wiping 
down the surface with solvents such as naphtha, white 
(lead-free) gasoline, or detergent. Detergents may be of 
the type commonly used in washing machines; however, if 
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GUARDRAIL 618 


detergent is used, it shall be thoroughly rinsed from the 
rail with clear water. 

All loose white deposit shall be removed with a stiff 
brush (not steel), steel wool, or sandpaper. Care shall be 
exercised so as not to remove zinc coating. 

Intermediate and finish coats shail be as specified in 
Section 614, “Painting.” Surfaces to be painted shall be 
dry and the temperature during priming, painting, and for 
six (6) hours thereafter shall not be below fifty (50) de- 
grees Fahrenheit. 

After the posts are set, the exposed portions shall be 
wrapped or otherwise protected to the satisfaction of the 
Engineer so that they shall remain free from paint, road 
oil, and other objectionable material. After all other work 
is completed and prior to the semi-final inspection, the 
wrapping or protection shall be removed. All posts that 
have paint, road oil, or other objectionable materials on 
the exposed surface or that do not otherwise meet the 
required specifications shall be cleaned or removed, as the 
case may require, at the Contractor’s expense. 

All exposed surface of the metal guardrail that has be- 
come soiled or marred shall be cleaned or repainted at 
the expense of the Contractor as required by the Engineer. 

After the rail has been painted as specified, nuts fasten- 
ing rail plate. to springs shall be backed off slightly so 
that the connection is firm but not tight and will permit 
the slight movement necessary to absorb expansion and 
contraction of the rail. 


618.03.02 Galvanized Guardrail. The guardrail 
beam elements and end sections shall be galvanized. Gal- 
vanizing shall be performed after fabrication. Fabrication 
shall include all operations such as shearing, cutting, 
punching, forming, drilling, milling, and bending. 

Galvanized surfaces that are abraded or damaged at 
any time after the application of the zinc coating shall be 
repaired by thoroughly wire brushing the damaged areas 
and removing all loose and cracked coating, after which 
the cleaned areas shall be painted with two coats of paint, 
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618 GUARDRAIL 


high zinc dust content, conforming to the requirements of 
Federal Specification MIL-P-21035. 

All exposed surface of the metal guardrail that has 
become soiled shall be cleaned, at the expense of the 
Contractor, as required by the Engineer. 


618.03.03 Reconstructed Guardrail. Reconstructed 
guardrail shall be carefully erected using salvaged mate- 
rials and shall be similar in type to the original con- 
struction. Any new materials necessary to rebuild the 
guardrail shall be furnished by the Contractor, shall be of 
the same kind as those in the original, if available, and the 
cost thereof shall be included in the contract price for 
the work. The Department reserves the right to furnish the 
Contractor with such materials as it deems advisable, and 
these materials shall be used in the reconstruction of the 
guardrail in lieu of salvage materials which they replaced. 

Reconstructed guardrail shall be painted with one coat 
of paint after first touching up all spots on which the 
original paint has been removed or destroyed. 


METHOD OF MEASUREMENT 


618.04.01 Measurement. The quantity of new or 
reconstructed guardrail measured for payment will be the 
number of linear feet measured along the front face of the 
rail between centers of end posts, complete and in place. 
In the case of new guardrail an allowance of two (2) feet 
at each end post shall be added to the length measured 
between the centers of end posts when terminal sections 
are specified. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


618.05.01 Payment. The accepted quantity of new 
and reconstructed guardrail measured as provided in sub- 
section 618.04.01, “Measurement,” will be paid for at the 
contract unit price bid per linear foot. 
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The above prices shall be full compensation for furnish- 
ing hardware, reflectors, erecting, painting, galvanizing, 
and all incidentals necessary to complete the work. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
PaintedtGuardraie he Ve. TRI e Ade. Be ae Linear Foot 
Galvanized: Guardrail bu hee che oe the le Linear Foot 
ReECODSUIICCAGIUACOIA IL tee ae ee eee Linear Foot 
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SECTION 619 


CULVERT MARKERS AND GUIDE POSTS 
DESCRIPTION 


619.01.01 General. This work shall consist of fur- 
nishing and installing culvert markers and guide posts of 
the design and at locations shown on the plans or estab- 
lished by the Engineer. 


MATERIALS 


619.02.01 General. Materials shall conform to the 
requirements specified in Section 721, “Culvert Marker 
and Guide Posts.” 

CONSTRUCTION 


619.03.01 General. Target members and reflectors 
appropriate to the color involved shall be assembled, 
fastened, set, and aligned in accordance with the details 
and dimensions shown on the plans. All fastenings shall be 
tight. 


The exact locations will be staked by the Engineer. 


619.03.02 Reset. Reset culvert markers and guide 
posts shall be carefully erected, using salvaged materials, 
and shall be similar in type to the original construction. 
Any new materials necessary to rebuild the markers shall 
be furnished by the Contractor, shall be the same kind as 
those in the original, if available, and the cost thereof shall 
be included in the contract price for the work. The Depart- 
ment reserves the right to furnish the Contractor with such 
new materials as it deems advisable, and these materials 
shall be used in the resetting of the markers in lieu of sal- 
vage materials which they replaced. 


METHOD OF MEASUREMENT 


619.04.01 Measurement. The quantity of new or 
reset culvert markers and guide posts measured for pay- 
ment will be the number of markers ordered by the Engi- 
neer and placed by the Contractor. 
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619 CULVERT MARKERS AND GUIDE POSTS 


All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


619.05.01 Payment. The accepted quantity of new 
and reset culvert markers and guide posts measured as pro- 
vided in subsection 619.04.01, “Measurement,” will be 
paid for at the contract unit price bid per each, which price 
shall be full compensation for furnishing hardware, erect- 
ing, and incidentals necessary to complete the work. 

When the Engineer orders guide posts placed for the 
protection of the public traffic, and such order is prior to 
the time the Contractor would normally install them, and 
some posts subsequently are damaged by public traffic, the 
Contractor shall replace the damaged posts with new ones 
and receive compensation at the contract unit bid price for 
both the damaged posts and the ones replaced. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item : Pay Unit 
Culvert Markers and Guide Posts. ........202...20c..222ceccccseeeeeceeceeeeeeeee Each 
Reset Culvert Markers and Guide Posts.................222...222----22------ Each 
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SECTION 620 


RIGHT OF WAY MARKERS 
DESCRIPTION 


620.01.01 General. This work shall consist of fur- 
nishing and erecting timber posts for right of way markers 
conforming to these specifications and of the design shown 
on the plans or ordered by the Engineer. 


MATERIALS 


620.02.01 General. Ail materials shall conform to 
the requirements specified in the following sections: 


PINTDCr eee nes) Dae TAR | STURT E eee hy Section 718 
amber? Preservativesac..10. {22 (oabliwone co otine ss... Section 719 
BEV E ay &, vteul ik ANT ON cares tA Ee ly A ON enn Ae Section 714 


The posts shall be either Douglas Fir, Western Larch, or 
West Coast Hemlock treated with a preservative by pres- 
sure processes conforming to the requirements of Section 
615, “Preservative Treatments for Timber.” 


CONSTRUCTION 


620.03.01 General. Right of way markers shall be 
constructed in accordance with the details and dimensions 
shown on the plans. The markers shall be set plumb and 
the post hole shall be backfilled in layers with approved 
material thoroughly rammed with an iron tamping tool. 

The exact location of posts will be staked by the Engi- 
neer. 

METHOD OF MEASUREMENT 


620.04.01 Measurement. The quantity of right of 
way markers measured for payment will be the number of 
markers complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, ‘““Measurement of Quantities.” 
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BASIS OF PAYMENT 


620.05.01 Payment. The accepted quantity of right 
of way markers measured as provided in subsection 620.- 
04.01, “Measurement,” will be paid for at the contract unit 
price bid per each. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Right-of Way Markers. ead. Se ee Ee We Each 
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SECTION 621 


MONUMENTS 
DESCRIPTION 


621.01.01 General. This work shall consist of fur- 
nishing and installing Portland cement concrete monu- 
ments and metal marker posts of the design and at 
locations shown on the plans or ordered by the Engineer. 

Bronze disks furnished by the Department shall be in- 
stalled in the monuments. 


MATERIALS 


621.02.01 General. Materials shall conform to the 
requirements specified in the following sections: 


Portland Cement Concrete...............2...222.-2---ccceceeeceoceeeeeees Section 501 
Bence Materials teri <2!) be. Jeter acl Sie Agee Section 724 


CONSTRUCTION 


621.03.01 Installation. Monuments shall be con- 
structed of Class A or AA Portland cement concrete, in 
accordance with the applicable provisions of Section 502, 
“Concrete Structures.” 

These monuments shall be set to assist in re-establish- 
ment of the centerline for future use and shall be set at the 
beginning and end of each project, at the beginning and 
end of each curve, and approximately one-half (12) mile 
apart on long tangents. 

These monuments located as outlined above, shall be 
established outside construction limits, and the exact loca- 
tion will be that determined by the Engineer. 

A hole just large enough for the monument shall be 
excavated for the required depth. If solid rock is reached 
before the required depth is reached, the monument may 
be built on this instead of being built to its full depth. This 
hole shall be filled with the concrete. When the concrete 


| has set sufficiently, the bronze disk or a plug shall be 


installed in the exact position required by the Engineer. 
Metal marker posts shall be “T” rail steel drive fence 
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621 MONUMENTS 


posts complete with an anchor and not less than five (5) 
feet in length, weighing not less than one and three-tenths 
(1.3) pounds per foot. The posts shall be galvanized or 
painted with anti-corrosive paint. The posts shall be driven 
to the depths indicated or ordered and shall be located 
adjacent to the monument. 


METHOD OF MEASUREMENT 


621.04.01 Measurement. The quantity of reference 
monuments measured for payment will be the number of 
units complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


621.05.01 Payment. The accepted quantity of monu- 
ments measured as provided in subsection 621.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per each, which price shall include metal marker posts, 
excavation, backfill, and disposing of any surplus material. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 


Payment will be made under: 
Pay Item Pay Unit 
Reference Monuments...........................22...02cc2c cece cceceeeeeececeeeecceeee Each 
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SECTION 622 


RAISED TRAFFIC BARS 
DESCRIPTION 


622.01.01 General. This work shall consist of fur- 
nishing and installing traffic separator bars, either precast 
or extruded in place, of the design and at locations shown 
on the plans or ordered by the Engineer. 


MATERIALS 


622.02.01 General. The traffic bars shall be con- 
structed of material that will conform to the physical re- 
quirements listed below. 

When required by the Engineer, traffic bars shall be 
sampled and tested and shall conform to the following 
requirements: 


Flexure breaking load (air-cured 


COneiUONS a8 22. MON RID SOUL Bast 300 pounds min. 
Compressive strength (air-cured 

PONCUOUSe — i CLANS Nees Ser aca dea creewaes teeta oo 1,000 pounds min. 
Abrasion loss (air-cured conditions)..............-..---...-- 10 percent max. 
Abrasion loss (after soaking in water at 

room temperature for 24 hours).......................... 10 percent max. 
Absorption (24 hours in cold water).......................- 10 percent max. 


Extruded traffic bars shall be manufactured and placed 
by an automatic machine where Portland cement concrete 
is extruded under pressure through metering gates and a 
bar forming chamber. The aggregates shall be so graded 
and proportioned and thoroughly mixed in an approved 
mixer with such proportions of cement and water as will 
produce a homogeneous concrete mixture that the extruded 
traffic bars will conform to the test and design require- 
ments of these specifications. In no case, however, shall the 
proportion of Portland cement in the mixture be less than 
six U.S. Standard (94 Ib.) bags per cubic yard of concrete. 
There shall be no slump. 
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622 RAISED TRAFFIC BARS 


CONSTRUCTION 


622.03.01 Installation. The area where the bars are 
to be placed shall be thoroughly cleaned of all dust, dirt 
and debris, and loose material. 

The bars shall be set firmly or extruded in place on the 
finished surfacing with an adhesive in accordance with the 
directions of the manufacturer. Each precast bar shall fit 
the surface with reasonably uniform bearing and all excess 
adhesive material shall be squeezed out from under the 
bar. 

Extruded-in-place bars shall be carefully trimmed and 
finished to the required shape and dimensions and thor- 
oughly finished to present a neat and workmanlike job. 

Precast bars shall be painted with masonry paint as 
specified in Section 714, “Paint.” 

Extruded bars shall be painted within thirty (30) min- 
utes after placing with a mixture composed of white Port- 
land cement and water mixed to a thick-cream consistency. 
After the white Portland cement application has set, the 
bars shall receive a uniform application of white pigmented 
liquid curing compound. 


METHOD OF MEASUREMENT 


622.04.01 Measurement. The quantity of raised traf- 
fic bars measured for payment will be the number of linear 
feet along the axis of each bar complete and in place. 


All measurements will be made in accordance with sub- | 


section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


622.05.01 Payment. The accepted quantity of raised | 
traffic bars measured as provided in subsection 622.04.01, | 
“Measurement,” will be paid for at the contract unit price | 
bid per linear foot. | 

Ali payments will be made in accordance with subsec- | 
tion 109.02, “Scope of Payment.” | 

Payment will be made under: 


Pay Item Pay Unit 
Raised “Trafic Bars. ee tae oe eee Linear Feet | 
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SECTION 623 


SIGNALS AND LIGHTING 
DESCRIPTION 


623.01.01 General. This work shall consist of fur- 
nishing and installing, modifying or removing one or more 
traffic signal systems, flashing beacon systems, highway 
lighting systems, sign illumination systems, electrical equip- 
ment on structures, partial installations for future systems, 
or combinations thereof, all as required by the plans, and 
as specified herein. 

The locations of signals, beacons, standards, lighting fix- 
tures, signs, controls, services, and appurtenances shown 
on the plans are approximate and the exact locations will 
be established by the Engineer in the field. 

All systems shall be complete and in operation to the 
satisfaction of the Engineer at the time of acceptance of the 
contract. 


623.01.02 Regulations and Code. All electrical equip- 
ment shall conform to the standards of the National 
Electrical Manufacturers Association (NEMA), the Under- 
writers’ Laboratories Inc., (UL), or the Electronic Indus- 
tries Association (EIA), wherever applicable. In addition 
to the requirements of the plans and specifications, all 
materials and workmanship shall conform to the require- 
ments of the National Electrical Code, hereinafter referred 
to as the Code; Rules for Overhead Electrical Line Con- 
struction, the Public Service Commission; Standards of the 
American Society for Testing and Materials (ASTM); 
American Standards Association (ASA); and any local 
ordinances which may apply. 

Wherever reference is made to the Code, or standards 
mentioned above, the reference shall be construed to mean 
the code, order, or standard that is in effect on the day the 
Notice to Contractors for the work is dated. 

Wire sizes shall be based on American Wire Gage 
(AWG). 
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623.01.03 Equipment List and Drawings. Unless 
otherwise permitted in writing by the Engineer, the Con- 
tractor shall, within fifteen (15) days following approval of 
the contract, submit to the Engineer for review a list of 
equipment and materials which he proposes to install. The 
list shall be complete as to name of manufacturer, size, and 
identifying number of each item. The list shall be supple- 
mented by such other data as may be required, including 
detailed scale drawings and wiring diagrams of any special 
equipment, and of any proposed minor deviation from the 
plans. All of the above data shall be submitted in duplicate 
for checking. Following checking, correction, and review, 
not less than three complete sets shall be submitted to the 
Engineer. The Department will not be liable for any mate- 
rial purchased, labor performed, or delay to the work prior 
to such review. Where electrical equipment will be con- 
structed as detailed on the plans, the submission of detailed 
drawings and diagrams will not be required. 

If ordered by the Engineer, the Contractor shall submit 
for review, sample articles of the material proposed for 
use. 

The Contractor shall furnish three sets of traffic signal 
controller cabinet schematic wiring diagrams. The dia- 
grams shall show the location of the installation and shall 
list all equipment installed in each cabinet. In addition, for 
each signal installation, the Contractor shall furnish an 
intersection sketch showing poles, detectors, and phasing. 
One copy of the controller cabinet diagram and the inter- 
section and phase diagram as reviewed by the Engineer 
shall be permanently sealed in plastic and attached to the 
inside of the door of each controller cabinet. 

A schematic wiring diagram of the controllers and aux- 
iliary equipment shall be submitted at the time the con- 
trollers are delivered. This diagram shall show in detail 
all circuits and parts. Such parts shown thereon shall be 
identified by name or number and in such manner as to be 
readily interpreted. 

Upon completion of the work, the Contractor shall sub- 
mit three complete sets of “as-built” or corrected plans, 
and any data therefor, as required by the Engineer, show- 
ing in detail all construction changes, especially location 
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and depth of conduit and location of standards and pull 
boxes. 

Manufacturer’s warranties and guaranties furnished for 
materials used in the work shall be delivered to the Engi- 
neer. Instruction sheets and parts lists supplied with mate- 
rials shall also be delivered to the Engineer. 


623.01.04 Maintaining Existing and Temporary Elec- 
trical Systems. Existing electrical systems (traffic signal, 
highway and street lighting, flashing beacon, and sign 
illumination), or approved temporary replacement thereof, 
shall be kept in effective operation for the benefit of the 
traveling public during the progress of the work, except 
when shutdown is permitted to allow for alterations or 
final removal of the systems. The traffic signal system shut- 
downs shall be limited to periods during normal working 
hours, or as specified in the special provisions. Lighting 
system shutdowns shall not interfere with the regular light- 
ing schedule, unless otherwise permitted by the Engineer. 
The Contractor shall notify the Engineer prior to perform- 
ing any work on existing systems. 

The local traffic enforcement agency shall be notified 
prior to any operational shutdown of a traffic signal system. 

Where an existing system is being modified, work not 
shown on the plans or specified in the special provisions 
and which is considered by the Engineer as necessary to 
keep all or any part of the existing system in effective 
operation will be paid for as extra work as provided in 
subsection 104.03, “Extra Work.” 

State or local forces will continue operation and main- 
tenance of existing electrical facilities. The State or local 
authorities will furnish electrical energy for operation and 
will repair or replace damaged facilities. Where damage is 
caused by the Contractor’s operations, and repair is made 
by forces other than the Contractor’s, the cost of repair 
or replacement shall be at the Contractor’s expense and 
will be deducted from progress estimates due him. 

The exact location of existing conduit runs and pull 
boxes shall be ascertained by the Contractor before using 
equipment that may damage such facilities or interfere 
with any system. 
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Where roadways are to remain open to traffic and exist- 
ing lighting systems are to be modified, the lighting sys- 
tems shall remain in operation and the final connection to 
the modified circuit shall be made so that the modified cir- 
cuit will be in operation by nightfall of the same day. 

Temporary electrical installations shall be kept in effec- 
tive operation until the temporary installations are no 
longer required for the traveling public. Removal of tem- 
porary installations shall conform to the provisions in sub- 
section 623.03.14(a), “Salvaging and Reinstalling or 
Stockpiling Electrical Equipment.” 

These provisions will not relieve the Contractor in any 
manner of his responsibility as provided in subsections 
107.11, “Responsibility for Damage Claims” and 107.16, 
“Contractor’s Responsibility for the Work and Materials.” 


623.01.05 Scheduling of Work. Work shall be so 
scheduled that each traffic signal system, highway lighting, 
and sign illumination system shall be completed and ready 
for operation prior to opening to traffic of the correspond- 
ing section of the roadway. 

Traffic signal systems shall not be placed in operation 
for use by public traffic without the energizing of street 
lighting at the intersection to be controlled if street lighting 
exists or is being installed in conjunction with the traffic 
signals. 

Traffic signal systems shall not be placed in operation 
until the roadways to be controlled are open to public 
traffic, unless otherwise directed by the Engineer. 

Conductors shall not be pulled into conduit until pull 
boxes are set to grade, crushed rock sumps installed, grout 
placed around conduit, concrete bottom of pull boxes 
placed, and metallic conduit bonded. 

In vehicular undercrossings, soffit lights shall be placed 
in operation as soon as practicable after falsework has 
been removed from the structure. Lighting for pedestrian 
structures shall be placed in operation prior to opening the 
structure to pedestrian traffic. 

If the Engineer orders soffit lights or lighting for pedes- 
trian structures placed in operation before permanent 
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power service is available, the cost of installing and remov- 
ing temporary power service will be paid for as extra work 
as provided in subsection 104.03, “Extra Work.” 


623.01.06 Safety Precautions. Before starting work 
on existing series street lighting circuits, the Contractor 
shall obtain daily a safety circuit clearance from the serv- 
ing utility. Bypass switch plugs must be pulled and “Men 
at Work” signs posted at bypass switch boxes before any 
work is done. 


623.01.07 Definitions. The following definitions per- 
tain only to traffic signal systems as referred to in this 
Section 623, “Signals and Lighting.” 


(a) Actuation. The operation of any type of detector. 

(b) Clearance Interval. The length of time of display of 
the signal indication following the right of way interval. 

(c) Detector for Traffic Actuation. A device by which 
vehicles or pedestrians are enabled to register their pres- 
ence with a traffic signal controller. 

1. Impact Detector. A detector installed in the 
roadway, capable of being actuated by the compression of 
air as a vehicle passes over a buried rubber tube. 

2. Infra-Red Detector. A detector consisting of an 
infra-red light source and a photo-electric cell or cells 
capable of being operated by the reflection of infra-red 
light from a passing vehicle. 

3. Magnetic Vehicle Detector. A detector installed 
in or near the roadway, cabable of being actuated by the 
magnetic disturbance caused by the passage of a vehicle. 

4. Inductive Loop Detector. A detector installed 
in the roadway capable of being actuated by the change 
of inductance caused by a vehicle passing over or standing 
on the loop. 

5. Pedestrian Detector. A detector, usually of the 
push button type, installed near the roadway and capable 
of being operated by hand. 

6. Pressure-Sensitive Vehicle Detector. A detector 
_ installed in the roadway capable of being actuated by the 
__ pressure of a vehicle passing over its surface. 
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7. Radar Vehicle Detector. A detector installed 
over the roadway capable of being actuated by the passage 
of a vehicle through its field of emitted microwave energy. 

8. Ultra-Sonic Detector. A detector consisting of 
an ultra-sonic (inaudible) sound wave source and suitable 
receiver, capable of being actuated by the reflection of 
sound from a vehicle passing through or standing within 
the zone of influence. 

(d) Extendible Portion. That part of the green interval 
following the initial portion. 

(e) Extension Limit. The maximum time for which 
actuations on any traffic phase may retain the right of way 
after actuation on another traffic phase, after the initial 
portion has been timed out. 

(f) Flashing Feature. A device which, when operated, 
discontinues normal signai operation and causes the flash- 
ing of any pre-determined combination of signal lights. 

(g) Initial Portion. The first part of the green interval 
which is timed-out or separately controlled by a traffic- 
actuated controller before the extendible portion of the 
interval takes effect. 

(h) Interval. Any one of the several divisions of the 
time cycle during which signal indications do not change. 

(i) Interval Sequence. The order of appearance of sig- 
nal indications during successive intervals of a time cycle. 

(j) Major Street. ‘The roadway approach or approaches 
at an intersection normally carrying the major volume of 
vehicular traffic. 

(k) Manual Operation. The operation of a signal con- 
troller by means of a hand-operated switch. 

(1) Minimum Period. In semi-traffic-actuated control- 
lers, the shortest time for which the right of way shall be 
given to the approaches not having detectors. 

(m) Minor Street. The roadway approach or ap- | 
proaches at an intersection normally carrying the minor | 
volume of vehicular traffic. | 

(n) Non-Parent Phase. A controller phase which is not | 
modified by an auxiliary control unit. | 

(o) Parent Phase. A controller phase which is modi- | 
fied by an auxiliary control unit. 

(p) Passage Period. The time allowed for a vehicle to | 
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travel at a selected speed from the detector to the nearest 
point of conflicting traffic. 

(q) Pre-Timed Controller. An automatic control device 
for supervising the operation of traffic control signals in 
accordance with a pre-timed cycle and divisions thereof. 

(r) Recall Switch. A manual switch in an actuated con- 
troller which may cause the automatic return of the right 
of way to a street regardless of the absence of actuation 
on that street. 

(s) Right of Way. The privilege of the immediate use 
of the highway. 

(t) Signal Face. That part of a signal head provided for 
controlling traffic in a single direction and consisting of 
one or more lenses. Turning indications may be included 
in a signal face. 

(u) Signal Head. An assembly containing one or more 
signal faces. | 

(v) Signal Indication. The illumination of a traffic sig- 
nal lens or equivalent device, or of a combination of sev- 
eral lenses or equivalent devices at the same time. 

(w) Time Cycle. The number of seconds required for 
one complete revolution of the timing dial or complete 
sequence of signal indications. 

(x) Traffic-Actuated Controller. An electronic or elec- 
tro-mechanical control device for supervising the operation 
of traffic control signals in accordance with the varying 
demands of traffic as registered with the controller by 
detectors or push buttons. 

(y) Traffic Phase (Traffic Movement). A part of the 
cycle allocated to any traffic movement receiving the right 
of way or to any combination of traffic movements receiv- 
ing the right of way simultaneously during one or more 
intervals. 

(z) Unit Extension. The minimum time, during the ex- 
tendible portion, for which the right of way must remain 
on any traffic phase following an actuation on that phase, 
but subject to the extension limit. 


MATERIALS 


623.02.01 General. Unless otherwise specified or in- 
dicated on the plans, all materials shall be new. 
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Where existing systems are to be modified, the existing 
materials shall be incorporated in the revised system, 
salvaged or abandoned as specified. 


623.02.02 Foundations. Foundations for posts, stand- 
ards, pedestals and controller bases shall be Class A or 
Class AA Portland cement concrete. Portland cement con- 
crete shall conform to the provisions in Section 501, 
“Portland Cement Concrete.” 

The concrete for pressure-sensitive detector foundations 
shall contain not less than seven sacks of Portland cement 
per cubic yard, or six sacks of Portland cement per cubic 
yard using Type III cement conforming to ASTM Desig- 
nation C150. 

Aggregate for detector foundation concrete shall be 
three-fourths (34) inch maximum size. 

Anchor bolts shall conform to the specifications of AS- 
TM Designation A307 and shall be provided with two nuts 
and two washers each. Anchor bolts, nuts, and washers 
shall be galvanized in accordance with the requirements of 
ASTM Designation A153. 


623.02.03 Standards, Steel Pedestals, and _ Posts. 
Standards, steel pedestals, and posts shall conform to the 
provisions in Section 506, “Steel Structures,” and to the 
following requirements: 


(a) Type I Standards shall be used for post-top mount- 
ing of traffic signals with or without bracket mounted 
signals as shown on the plans. 

(b) Type IJ and Type V Standards shall be used for 
mast arm mounting of traffic signals without luminaires 
and with or without bracket mounted traffic signals. 

(c) Type III and Type VI Standards shall be used for 
mast arm mounting of both luminaires and traffic signals 
and with or without bracket mounted traffic signals. 

(d) Type IV and Type VII Standards shall be used for 
mast arm mounting of luminaires with or without bracket 
mounted traffic signals. 
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Type I Standards and steel pedestals for controller cab- 
inets shall be constructed of No. 11 or heavier U.S. stand- 
ard gage steel or four (4) inch standard pipe or conduit, 
with the top designed for post-top slip-fitter. 

Standard pipe shall conform to the specifications of AS- 
TM Designations A53 or A120. 

Types I, II, 1V, V, VI, and VII Standards shall con- 
form to the details shown on the plans and the following 
requirements: 


(a) Standards shall be fabricated from (1) sheet steel con- 
forming to the specifications of ASTM Designation A245, 
Grade C, or from (2) sheet steel of weldable grade. If alter- 
native (2) is used, the steel, after fabrication, shall have a 
minimum yield of forty thousand (40,000) pounds per 
Square inch. 

(b) Standards with one mast arm shall be fabricated of 
not less than No. 10 U.S. standard gage steel, except that 
when material conforming to alternative (2) above is used, 
the gage shall not be less than No. 11 U.S. standard gage 
steel. 

(c) Standards may be fabricated of full length sheets 
or shorter sections. Each section shall be fabricated from 
not more than two pieces of sheet steel. Where two pieces 
are used, the longitudinal welded seams shall be directly 
opposite one another. When the sections are butt-welded 
together, the welded seams on adjacent sections shall be 
placed to form continuous straight seams from base to top 
of standard. 

(d) Standards shall be straight, with a permissive vari- 
ation not to exceed one (1) inch measured at the mid- 
point of a 28.5, 30, or 35 foot standard and not to exceed 
three-fourths (34) inch measured at the midpoint of an 18, 
20, or 25 foot standard. 

(ec) The butt-welded transverse joints shall be strength- 
ened by inserting a metal sleeve at each joint. The sleeve 
shall be No. 10 U.S. standard gage steel and made from 
steel having the same chemical composition as the steel 
in the standard. The metal sleeve shall have a minimum 
length of one (1) inch. The sleeve shall be centered at the 
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joint and have the same taper as the standard with the 
outside of the sleeve in full contact with the inside of 
the standard throughout the sleeve length and circumfer- 
ence. 

(f) All welds shall be continuous. 

(g) The weld metal at the transverse joint shall extend 
to the sleeve, making the sleeve an integral part of the 
joint. 

(h) All longitudinal welds shall be performed by the 
submerged arc process. 

(i) All exposed welds, except fillet welds, shall be ground 
flush with the base metal. 

(j) All exposed edges of the plates which make up the 
base assembly shall be finished smooth and all exposed cor- 
ners of such plates shall be neatly rounded to one-eighth 
(Ys) inch radius, unless otherwise shown on the plans. 
Shafts shall be provided with slip-fitter shaft caps. 


Handholes in the base of standards shall conform to the 
details shown on the plans. 

Mast arms for Types II, II, and IV standards shall be 
fabricated from standard pipe, reamed, free from burrs 
and without intermediate splices or couplings, curved to 
the dimensions shown on the plans and shall be provided 
with raintight connections to shafts. Standard pipe shall 
conform to the specifications of ASTM Designations A53 
or A120. 

Mast arms for Types V, VI, and VII standards shall be 
fabricated from material as specified for standards and 
shall conform to the dimensions shown on the plans. 

Tie rods for mast arms for Types II, III, and IV stand- 
ards shall be manufactured of structural steel and pipe as 
shown on the plans. Structural steel shall conform to the 
specifications of ASTM Designation A36. Tie rods shall 
be provided with two nuts and two lock washers at each 
end. Tie rods shall be installed with no kinks or bends. 

Workmanship and finish shall be equal to the best 
general practice of metal fabrication shops. 

Push button posts and guard posts shall be pipe con- 
forming to the specifications of ASTM Designations A53 
or A120. 
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Anchor bolts and nuts required for relocating existing 
standards shall be furnished by the Contractor. 

New standards, posts, and other ferrous materials shall 
be galvanized as provided in subsection 623.02.10, “Gal- 
vanizing.” 


623.02.04 Conduit. Conduit and fittings to be in- 
stalled underground shall be (a) rigid metal type manu- 
factured of mild steel, wrought iron, or a silicon-bronze 
alloy containing at least 1.25 percent silicon and shall 
conform to UL Publication UL6 for Rigid Metallic Con- 
duit or (b) rigid nonmetallic type conforming to the re- 
quirements of the UL proposed Standard for Rigid Plastic 
Conduit (Publication UL543). 

Where rigid metallic conduit is used underground, it 
shall be either tarred and wrapped or shall be spirally 
wrapped with a corrosion protective polyvinyl chloride or 
polyethylene pressure sensitive tape, applied with a suitable 
primer. The wrap shall have a nominal thickness of 20 
mils, consisting of either one layer of 20 mil tape or two 
separate layers of 10 mil tape. A single wrap of 10 mil 
tape with a half lap will not be acceptable. 

Tapes shall be Chase & Sons “Chasekote’” No. 755, 
Plicoflex No. 340—25, Polyken No. 920, Johns-Mansville 
“Trantex” No. V—20, Minnesota Mining “Scotchrap” No. 
51, Warco No. D-1015, Plymouth Rubber Company No. 
200, Seamless Rubber Co. No. 659, or equal, and applied 
as recommended by the manufacturer. 

A certificate of compliance conforming to the provisions 
in subsection 106.05, “Certificates of Compliance” shall 
be submitted by the manufacturer with all rigid metallic 
_ conduit and all rigid nonmetallic conduit. 


| 623.02.05 Pull Boxes. Pull boxes and extensions 
| shall be precast reinforced concrete boxes of the sizes 
_ and details shown on the plans. Reinforcement shall con- 
| form to that used in the standard product of the manu- 
 facturer. 

| For signal systems, or combined signal and low voltage 
. lighting systems, reinforced concrete covers shall be in- 
_ scribed “Traffic Signals” and for lighting systems reinforced 
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concrete covers shall be inscribed “Street Lighting” (“High 
Voltage,” where applicable). Covers shall be secured with 
two three-eighths (3) inch brass hold-down bolts with 
brass washers and nuts. Nuts shall be recessed below the 
surface of cover. 

Where pull boxes are to be placed in areas subject to 
traffic loads, a steel or cast iron cover shall be used in lieu 
of the concrete cover. Such pull boxes shall be installed 
on a suitable concrete footing to withstand traffic loads. 
Cover shall be inscribed as specified above for reinforced 
concrete covers. 

All nonmetallic pull boxes with metal covers shall have 
the covers effectively grounded with a three (3) foot copper 
braid attached to the metallic conduit or to a ground rod 
inside the pull box. 

Where a ballast or transformer is to be placed in a pull 
box, the box shall be provided with recesses for a hanger. 


623.02.06 Expansion Fittings. Expansion fittings, as 
detailed on the structure plans, shall be installed where 
the conduit crosses an expansion joint in the structure. 
Each expansion fitting shall be provided with a bonding 
jumper of No. 6 AWG, copper wire, or equal. 

Expansion-deflection fittings shall consist of a bolted 
neoprene sleeve with a bonding jumper passing through a 
separate waterproof compartment and two silicon bronze 
couplings. Fittings shall permit a three-fourths (34) inch 
expansion and contraction and a three-fourths (34) inch 
deflection without deformation. 


623.02.07 Conductors. Unless otherwise specified, | 
conductors shall consist of solid or stranded copper of the | 
gage shown on the plans. Copper wire shall conform to | 
the specifications of ASTM Designations B3 and B8. In- | 
sulation shall be TW Grade polyvinyl chloride compound | 
conforming to the specifications of ASTM Designations | 
D2219 and D2220, for conductors No. 14 AWG and | 
larger and TF Grade for conductors No. 16 AWG and | 
smaller. 

For all electrical conductors, insulation shall be of solid | 
color, or of basic colors with a permanent colored stripe, to | 
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identify conductors as detailed in the table following this 
subsection 623.02.07, unless otherwise specified. 

Traffic signal conductors and multiple circuit lighting 
conductors shall be rated for 600 volt operation. The in- 
sulation (except as noted in the following paragraph) shall 
be four sixty-fourths (44) inch thick for Nos. 14 to 9 
AWG, inclusive, and five sixty-fourths (°44) inch for No. 
8 AWG, or larger. 

Conductors in the controller cabinets, other than con- 
ductors terminating in conductor plugs, shall have two 
sixty-fourths (744) inch minimum thickness of insulation. 
Conductors terminating in conductor plugs shall have 
1142/64 inch minimum thickness of insulation. 

Conductors in traffic actuated controller cabinets be- 
tween service terminals and the “AC-+-” terminals on ex- 
ternal light relays (including connections to the police 
panel switches), the signal light neutral, and all conductors 
in the highway lighting circuit within the controller cabinet 
shall be No. 10 AWG, or larger. All other conductors in 
the signal light circuits shall be No. 14 AWG. 

All conductors in controller cabinets subject to flexing 
during opening and closing of the cabinet door or on re- 
moval of equipment from the cabinet shall be stranded. 
Conductors No. 14 AWG through No. 10 AWG, inclusive, 
shall be 19 strand and conductors No. 16 AWG shall be 
26 strand. 

Conductors for series highway lighting shall be No. 8 
AWG, solid or stranded copper with ten sixty-fourths 
(1% 4) inch minimum thickness of insulation and rated for 
5,000 volt operation. 

Homogeneous, as referred to in ASTM Designations 
D2219 and D2220, shall mean pore sizes are less than 
0.010 inch in diameter, except that pores of any size will 
not be acceptable if the pores impair the protective value 
of the insulation. 

Series lighting conductors shall be tested in conformance 
with the requirements set forth in the Insulated Power 
Cable Engineer’s Association “General Specifications for 
Wire and Cable With Rubber and Rubber-Like Insula- 
tion,” Section 7.7, Specifications for “Series Lighting Wire 
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and Cable with Thermoplastic Synthetic Insulation, 3,000 
and 5,000 Volt Service.” 

A certificate of compliance conforming to the provisions 
in subsection 106.05, “Certificates of Compliance,” shall 
be submitted by the manufacturer with all 5,000 volt, 
series, lighting conductors. 

Connection cable for ultrasonic detectors shall be two 
conductor, neoprene jacketed, heavy duty, shielded micro- 
phone cable conforming to the following specifications: 


Description Specification 
Condiictorsit, 20 (aes, Sa 18 AWG (41 x 34 stranded) 
Insulation thickness................2000.2.2...20--.--.- 0.022 inch + 10 percent 
Jacket, thickness stint ots 4 nradieg tate. 0.038 inch + 20 percent 
Nominal outer diameter......................-.---- 0.295 inch + 10 percent 
Percent shield coverage....................-.--..--- 80 to 100 


Conductors for wiring wall luminaires shall be stranded 
copper, insulated with silicon rubber and asbestos braid 
for use at temperatures up to one hundred twenty-five 
(125) degrees Centigrade. Wire size shall be as shown on 
the plans. 

Overhead lighting conductors shall be No. 8 AWG, or 
larger, medium hard drawn copper with weatherproof 
covering. 
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623 SIGNALS AND LIGHTING 


623.02.08 Wood Poles. Wood poles for service or 
temporary installation shall be ASA Class 5, or larger, 
Douglas Fir or Southern Yellow Pine. 

Poles shall not have more than one hundred eighty (180) 
degrees twist in grain over the full length. Sweep shall be 
no more than four (4) inches. Top of poles shall be bev- 
eled. Poles shall be placed in the ground to a depth of at 
least six (6) feet. The lengths of poles shall be twenty- 
five (25) feet for service poles and thirty-five (35) feet for 
other poles, unless otherwise specified. 

After each wood pole is set in the ground, the space 
around the pole shall be backfilled with selected earth or 
sand, free of rocks and other deleterious material, placed 
in layers approximately 0.33 foot thick. Each layer shall 
be moistened and thoroughly compacted. 

Mast arms and tie rods for wood pole installations shall 
conform to the provisions in subsection 623.02.03, “Stand- 
ards, Steel Pedestals, and Posts,” and to the details shown 
on the plans. Each mast arm shall be provided with an 
insulated wire inlet and wood pile mounting brackets for 
mast arm and tie rod crossarm. 

Mast arms for luminaires shall be mounted to provide 
a mounting height of thirty (30) feet. Mast arms for traffic 
signals, flashing beacons, and overhead detectors shall pro- 
vide a minimum vertical clearance of seventeen (17) feet 
from bottom of equipment to the pavement. 

Wood poles, not to be painted, shall be pressure treated 
after fabrication as provided in Section 615, “Preservative 
Treatment for Timber.” 


623.02.09 Sign Switches. Each sign illumination in- 
stallation shall be provided with a disconnect switch 
mounted on the sign standard or structure, as shown on 
the plans. Where the sign lighting is served from a series 
lighting system through a series-multiple transformer or 
from a multiple service, each sign structure shall have a 
single pole, two-wire, 120 volt, AC switch with 15 ampere 
fuse, approved as service equipment. 

Enclosure for the sign switch shall be NEMA Type 3R 
hot-dip galvanized in accordance with the provisions in 
subsection 623.02.10, “Galvanizing” and shall be provided 
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with top hinged cover, hasp for sealing cover, and pro- 
visions for locking the handle in the “On” and “Off” posi- 
tions. Padlocks will be furnished by others. 


623.02.10 Galvanizing. Standards, poles, posts, cab- 
inets, and bypass switch boxes of ferrous materials shall 
be galvanized in accordance with the provisions in Section 
715, “Galvanizing,” except that cabinets and cutout boxes 
may be constructed of material galvanized prior to fabri- 
cation, in which case, all cut or damaged edges shall be 
painted with at least two coats of zinc oxide-zinc dust paint 
conforming to Federal Specification MIL—P—15145. Other 
types of protective coating shall be approved by the Engi- 
neer prior to installation. 

Iron or steel pipe standards and mast arms shall be 
hot-dip galvanized after fabrication in conformance with 
the specifications of ASTM Designation A120. 

Tie rods, nuts, washers, clamps, and other miscellaneous 
ferrous parts shall be hot-dip galvanized after fabrication 
in accordance with the provisions in Section 715, “Galva- 
nizing.” 

Not less than ten (10) inches of the upper end of the 
anchor bolts and all nuts and washers shall be galvanized 
in accordance with the provisions in Section 715, “Galva- 
nizing.” 

After galvanizing, the bolt threads shall accept galva- 
nized standard nuts without requiring tools or causing 
removal of protective coatings. 

Galvanizing of existing materials in an electrical installa- 
tion will not be required. 


623.02.11 Signal Systems. (a) Controllers. A con- 
troller shall consist of a complete electrical mechanism 
for controlling the operations of traffic control signals, 
including the timing mechanism and all necessary auxiliary 
equipment, mounted in a cabinet. 

1. Interval Sequence. The color sequence of signal 
indications shall be green, yellow, red. During any interval 
there shall be no visual flicker of signal indications. 

2. Flashing Operations. All controller cabinets 
shall be equipped for flashing operation of signal lights. 
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Flashing operations, when required by railroad pre- 
emption, flashing control, or other causes, shall be set for 
flashing yellow lights on the main street or highway and for 
flashing red on the cross street or streets or left turn lanes, 
unless otherwise specified in the contract documents or 
directed by the Engineer. 

3. Railroad Pre-emption. Railroad pre-emption 
equipment shall be constructed and wired so as to transfer 
control of the signals from the controller to the pre-emption 
timing unit. Pre-emption shall cause a “yellow” indication 
to be displayed prior to “flashing red” indication if actu- 
ated during “green” or “flashing yellow” interval, unless 
otherwise specified in the contract documents. Installation 
of the railroad pre-emption equipment shall not alter the 
internal wiring of the controller normally furnished by the 
manufacturer. Pedestrian “WALK—-DON’T WALK” sig- 
nals shall be placed on “DON’T WALK” during railroad 
pre-emption and shall be turned off during the protection 
interval. 

The railroad pre-emptor shall operate as follows: 


Immediately after actuation by the normally open or 
closed track circuit, as shown on the plans, the pre-emptor 
shall stop controller timing and start the pre-emptor timing 
unit. When the timing unit reaches its first position, the 
pre-emptor shall simultaneously (a) Transfer traffic signal 
head circuits to the pre-emptor timing unit and (b) Deter- 
mine and select, by sensing relays, the proper signal indica- 
tions for the first pre-emption interval, as shown on the 
plans. 

The pre-emptor shall then time out the initial, track 
clearance, and yellow intervals and come to rest on the 
protection interval. During this time, and in order for the 
controller to resume operation on the green interval shown 
on the plans, the pre-emptor shall reset the controller to 
that yellow interval which normally precedes the indicated 
green interval. The pre-emptor shall then place calls on all 
phases of traffic actuated controllers and on pedestrian 
interval timers, if any. 

When the track circuit is released, the pre-emptor 
shall begin timing the termination yellow interval and 
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shall release controller timing. The controller yellow shall 
time out just before the pre-emptor completes its timing 
and transfers signal head circuits back to the controller. 

Once pre-emption is initiated, holding circuits shall 
run the pre-emptor through its full cycle even though the 
track circuit is interrupted prematurely. 


The timing unit shall consist of the plug connected 
dial unit and contact drum assembly of a pre-timed traffic 
controller. The dial unit shall have machined slots for 
timing keys. Contact drum assembly shall provide twelve 
positions and all necessary contacts and wiring for not less 
than twelve signal light circuits. Timer gears and dial keys 
shall provide cycle lengths of 20, 25, 30, 35, 40, and 45 
seconds. 

The dial and drum units shall automatically synchro- 
nize at any time if the dial or drum is moved off home posi- 
tion or if they become out of step in operation. Signal 
circuit transfer and controller timing shall not be affected 
during re-synchronizing. 

The pre-emptor flasher shall conform to the require- 
ments in this subsection, 623.02.11(a)6.c., “Flasher and 
Flasher Relay,” and shall operate continuously. 

If pre-emptor requires a cabinet in addition to the 
controller cabinet, connecting conduit between cabinets 
shall not be less than three (3) inches in diameter. No 
equipment shall be mounted less than one (1) inch above 
floor or cabinet. 

Each pre-emptor shall be furnished with a wiring dia- 
gram. Physical layout of relays in cabinet shall correspond 
with that on diagram. Relays performing similar functions 
shall be grouped together. 

The Contractor shall submit preliminary schematics 
and a detailed description of components of pre-emptor 
equipment and receive approval prior to assembly of the 
equipment. 

4. Operating Voltage. All equipment, except pe- 
destrian push buttons and pressure detectors, shall be 
designed to operate from a 120 volt, 60 cycle, AC supply. 
Operation shall be satisfactory at voltages from 110 to 130. 
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The voltage for pedestrian push buttons and pressure 
detectors shall not exceed 50 volts. 

5. Radio Interference Suppressors. Each traffic 
controller, flasher and other current interrupting device 
shall be equipped with a suitable radio interference sup- 
pressor installed at the input power point. Interference 
suppressors shall be of a design which will minimize inter- 
ference in both broadcast and aircraft frequencies, and 
shall provide minimum attenuation of 50 decibels over a 
frequency range of 200 kilocycles to 75 megacycles when 
used in connection with normal installations. The interfer- 
ence suppressor shall be hermetically sealed in a substan- 
tial metal case filled with a suitable insulating compound. 
Terminals shall be nickel plated, 10-24 brass studs of 
sufficient external length to provide space for connecting 
two No. 8 AWG conductors and shall be so mounted that 
the terminals cannot be turned in the case. Ungrounded 
terminals shall be properly insulated from each other, and 
shall maintain a surface leakage distance of not less than 
one-fourth (44) inch between any exposed current con- 
ductor and any other metallic part, with an insulation fac- 
yNDIID [eUsd}xo9 UO Japuadep suyosew OOZ-ONOT Jo 10} 
conditions. Suppressors shall be designed for operation on 
25 amperes, 125 volts, 60 cycles, single-wire circuits, and 
shall meet standards of the UL and the EIA. 

6. Traffic Actuated Controllers. The types of traf- 
fic actuated controllers, cabinets and auxiliary equipment 
will be designated in the contract documents. 

Time spans and actuation limits given for various 
functions are minimum and may be expanded. 

The adjusted vehicle clearance interval for all types of 
traffic actuated controllers shall remain constant regardless 
of the reason for phase termination. 

a. Controllers. Types of traffic actuated controllers 
are as follows: 

Type 1 Controller. Type 1 controller shall be two- 
phase, full traffic actuated, traffic control device capable 
of transferring traffic indication from one phase to the 
other as the movement of traffic demands. 

In the absence of detector actuation, or closed recall 
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switch, the right of way shall remain on the traffic phase 
upon which the last actuation occurred. 

The actuation of a detector in the lane or lanes having 
the right of way during the extendible portion of that 
traffic phase shall cause the retention of right of way by 
that traffic phase for one unit extension from the time of 
actuation. 

The actuation of any detector on a traffic phase not 
having the right of way shall cause the transfer of the 
right of way to that traffic phase immediately following 
the expiration of one unit extension during which there 
was no actuation on the other traffic phase. 

The transfer of the right of way for any traffic move- 
ment shall take place only after a proper clearance interval 
which is adjustable from two (2) to eight (8) seconds. The 
adjusted interval shall remain constant regardless of the 
reason for phase termination. 

The minimum green interval shall consist of an initial 
portion and one unit extension. The initial portion shall be 
adjustable between ten (10) and thirty (30) seconds. The 
unit extension shall be adjustable from two (2) to twelve 
(12) seconds. 

Successive detector actuations spaced less than one 
unit extension shall not retain the right of way for more 
than the extension limit. 

The timing of the extension limit shall commence 
with the first actuation on the traffic phase not having the 
right of way, provided that the initial portion has expired. 

An actuation during the clearance period for a traffic 
phase shall cause the right of way to return to that phase 
immediately following the expiration of one unit extension 
during which there was no actuation on the other traffic 
phase. 

When the traffic demand on any phase is continuous 
and spaced less than a unit extension, the extension limit 
shall limit the resetting of the unit extension and terminate 
the extension of right of way on that phase. The extension 
limit shall be adjustable between ten (10) and sixty (60) 
seconds. 

When the right of way is transferred by the operation 
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of the extension limit, the traffic phase losing the right of 
way shall again receive it without further actuation imme- 
diately following the expiration of one unit extension dur- 
ing which there is no actuation on the other traffic phase, 
or the expiration of the extension limit on the other traffic 
phase. 

A recall switch shall. be provided for each traffic 
phase. When closed, the recall switch shall cause the 
automatic return of the right of way to the desired traffic 
phase or to both traffic phases, alternately, in the event 
both recall switches are closed. 

Type 2 Controller. Type 2 controller shall be a 
three-phase, full traffic actuated, traffic control device 
with functions similar to the Type 1 controller except that 
three phases shall be provided, and timing of the vehicle 
extension limit shall commence with the first actuation on 
either traffic phase not having the right of way. 

The Type 2 controller shall be equipped with provi- 
sion for skipping any phase when there is no call for that 
particular phase. 

The controller shall be equipped so that it may be co- 
ordinated with other controllers or supervised by a master 
system. 

Type 3 Controller. Type 3 controller shall be two- 
phase, full traffic actuated, traffic control device capable 
of transferring traffic control indication from one phase to 
the other as the movement of traffic demands and shall be 
capable of increasing and decreasing the various time 
intervals due to variations in volume of moving traffic and 
of waiting traffic. 

The controller operations shall include, but shall not 
be limited to the following functions: 

In the absence of detector actuation, the right of way 
shall remain on the traffic phase upon which the last actua- 
tion occurred. 

When the transfer of the right of way occurs on any 
traffic phase, the minimum green interval shall consist of 
a minimum initial portion, adjustable between five (5) and 
sixty (60) seconds. 

Continued actuations on the traffic phase not having 
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the right of way beyond a predetermined number of actua- 
tions shall cause the initial portion next shown for that 
traffic phase to be increased. This added initial portion 
shall be in relation to the number of added actuations, 
adjustable between five and thirty-five, and the increase in 
the time per actuation shall be adjustable between zero (0) 
and two (2) seconds. 

In light and intermittent traffic, an actuation on a 
traffic phase having the right of way shall cause the reten- 
tion of the right of way by that traffic phase for one passage 
period from the time of actuation. Passage period shall be 
adjustable between five (5) and fifteen (15) seconds. 

Should the transfer of the right of way from one traf- 
fic phase to another take place before the passage period 
has expired, the right of way shall be returned to that traffic 
phase without further actuation. 

The transfer of the right of way from any traffic phase 
shall take place only after a clearance interval adjustable 
from two (2) to eight (8) seconds. 

_ Successive actuations on any traffic phase shall not 
retain the right of way on that traffic phase for more than 
the extension limit. The extension limit shall be adjustable 
between ten (10) and ninety (90) seconds. 

The timing of the extension limit shall commence 
with an actuation or other registration of traffic demand for 
right of way on the traffic phase not having the right of 
way, provided the minimum initial portion and the added 
portion have expired. 

An actuation during the clearance period for a traffic 
phase shall cause the right of way to return to that phase 
without further actuations. 

The length of the unit extension on any traffic phase 
shall be variable within predetermined limits and shall be 
established by the features described as follows: 


**The frequency of actuations on any traffic phase 
having the right of way shall determine the unit extension 
on that traffic phase. 

Actuation on any traffic phase not having the right of 
way shall reduce the unit extension on the traffic phase 
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having the right of way in proportion to the time elapsing 
after that actuation. 

** Successive actuations on any traffic phase not hav- 
ing the right of way shall decrease the unit extension on the 
traffic phase having the right of way in proportion to the 
number of actuations. 

** Actuations on a traffic phase having the right of 
way shall by the operation of the carryover when the right 
of way is transferred to another traffic phase, reduce the 
unit extension of the latter traffic phase in anticipation of 
the expected arrival of a platoon of vehicles on the first 
traffic phase. 


A recall switch shall be provided for each traffic phase 
which, when closed, shall cause the automatic return of the 
right of way to the desired traffic phase or to both traffic 
phases, alternately. 

Pilot lights shall be provided to indicate the position 
of the controller at all times with regard to operating inter- 
vals on each traffic phase and also to indicate which of the 
several effects is responsible for termination of right of 
way. A switch shall be provided to energize the pilot lights 
only when needed. 

Type 4 Controller. Type 4 controller shall be a 
three-phase, full traffic actuated, traffic control device with 
functions similar to the Type 3 controller, except as fol- 
lows: 


Three phases shall be provided. 

The right of way shall not be given to any street in 
the absence of actuation thereon. 

Paragraphs marked ** under “Type 3 controller” do 
not apply to the Type 4 controller. 


The Type 4 controller shall be equipped with provi- 
sion for skipping any phase when there is no call for that 
particular phase. 

Type 5 Controller. Type 5 controller shall be a two- 
phase, semi-traffic actuated, control device which shall, in 
response to calls from the minor street, transfer the right of 
way to the minor street. 

In the absence of actuation of any detector, the right 


558 














SIGNALS AND LIGHTING 623 


of way shall return to and remain on the approaches not 
provided with detectors. 

The transfer of the right of way from any traffic move- 
ment shall take place only after a clearance interval which 
is adjustable from two (2) to eight (8) seconds. 

Following the transfer of the right of way to the 
approaches not provided with detectors, a minimum period 
which is adjustable from thirteen (13) to eighty (80) sec- 
onds shall be timed before transfer of the right of way to 
the approaches having detectors. 

The actuation of any detector shall cause the right of 
way to be transferred to that approach at the expiration of 
a minimum period, in accordance with the interval se- 
quence provided. 

The minimum green interval on approaches having 
detectors shall consist of an initial portion and one unit 
extension. The initial portion shall be adjustable from two 
(2) to twelve (12) seconds. The unit extension shall be 
adjustable from two (2) to twelve (12) seconds. 

The actuation of any detector during the extendible 
portion shall cause the right of way to remain on that traf- 
fic phase for an additional unit extension to be timed from 
the moment of detector actuation. 

If there is no detector actuation during the extendible 
portion, the right of way shall be transferred to the 
approaches without detectors. 

Successive detector actuations spaced less than a unit 
extension shall not retain the right of way for more than 
the extension limits. The extension limit shall be adjustable 
from thirteen (13) to sixty (60) seconds. 

When the right of way is transferred by the operation 
of the extension limit, the right of way shall be returned to 
the approaches with detectors after the expiration of a min- 
imum period. 

The controller shall be so equipped that it may be 
coordinated with other controllers or supervised by a mas- 
ter system. 

Auxiliary Movement Controller. Auxiliary move- 
ment controller shall be a traffic actuated auxiliary traffic 
control device capable of modifying all or a portion of an 
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actuated controller traffic phase for the purpose of per- 
mitting an auxiliary traffic phase. 

In the absence of auxiliary movement detector actua- 
tion, the controller traffic phase shall not be modified. 

The minimum green interval shall consist of an initial 
portion and one unit extension. The initial portion shall be 
adjustable from two (2) to fifteen (15) seconds. The unit 
extension shall be adjustable from two (2) to twelve (12) 
seconds. 

The actuation of an auxiliary movement detector dur- 
ing the extendible portion shall cause retention of the right 
of way for one unit extension from the time of actuation. 

Successive detector actuations spaced less than a unit 
extension shall not retain the right of way for more than 
the extension limit. The extension limit shall be adjustable 
from ten (10) to sixty (60) seconds. 

The timing of the extension limit shall commence im- 
mediately following expiration of the initial portion, except 
that the extension limit may be allowed to function during 
other intervals of the controller for secondary timing pur- 
poses. 

Upon the expiration of one unit extension during 
which there was no actuation on the auxiliary movement 
detector, right of way shall be returned to the parent phase. 

The transfer of the right of way shall take place only 
after a proper clearance interval which is adjustable from 
two (2) to eight (8) seconds. 

An actuation during the clearance period shall cause 
the right of way to return to the auxiliary traffic phase 
following the answering of traffic demand on the parent, 
non-parent and other phases of the intersection controller. 

When the right of way is transferred by the operation 
of the extension limit, the right of way shall return to the 
auxiliary traffic phase following the answering of traffic 
demand on the parent, non-parent and other phases of the 
intersection controller. 

Timing of the controller parent phase shall either be- 
gin with auxiliary movement timing or shall be stopped 
until the auxiliary movement timing has terminated, as 
required to provide system operation in accordance with 
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the phase diagrams shown on the plans and as specified in 
the special provisions. In those systems where the auxiliary 
movement timing can extend beyond the parent phase, 
timing shall be stopped on the green interval of the follow- 
ing phase and shall be released when the auxiliary move- 
ment terminates. 

Parent and non-parent calls shall be placed in such 
a manner that modification of the controller traffic phase 
will take place at the first instant of parent phase green. 

A recall switch shall be provided for each auxiliary 
movement controller. 

Phase Skip Unit. Phase skip unit shall be an auxil- 
iary control unit for supervising the functioning of auxiliary 
movement controllers when used in conjunction with one 
phase (parent phase) of a two-phase traffic actuated con- 
troller. 

With the two-phase controller resting in the parent 
phase, and in the absence of acutations on the non-parent 
phase, an auxiliary actuation shall cause the phase skip 
unit to provide means for returning the controller to the 
initial portion of parent phase during which the minor 
movement phases normally occur without the necessity of 
the signal system passing through the non-parent phase. 

The return to the auxiliary movements will be gov- 
erned by the normal operating features of the controller 
and shall be accomplished, without change in any signal 
indications, through the various timing intervals to the 
beginning of the parent green interval. A normal length 
parent yellow shall be displayed prior to the beginning of 
the green indication for left turn traffic. 

An actuation on the non-parent phase shall result in 
normal operation of the controller and sequence of phases. 

b. Mechanism for Traffic Actuated Controllers. Con- 
struction of controllers shall be equal to that of first-class 
electrical instruments. Each variable shall be individually 
adjustable over its entire range by indicating type knobs, 
mounted on the timing panel of the controller. Changing 
the timing of one interval shall not change the timing of 
any other interval. 

The controller shall be so designed that temperature 
variation between zero (Q) degrees Fahrenheit and plus 
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one hundred sixty (160) degrees Fahrenheit shall not 
change the timing intervals by more than five (5) percent. 

All contact points which make, break, or carry elec- 
trical current shall be of fine silver, silver-alloy, or superior 
alternative material, and shall be capable of making, break- 
ing, and carrying a current of one hundred fifty (150) per- 
cent of maximum demand load of that particular circuit 
without causing electrical or mechanical trouble through 
one million operations. 

All bearings, except approved sealed bearings, or 
moving parts shall be of such design that lubrication at one 
(1) year intervals shall be sufficient to assure continuous 
operation. 

The complete controller, and each auxiliary unit as 
specified, shall be assembled, wired, and housed in separate 
metal cases. All circuits of each unit shall terminate in a 
multiple contact connector. Conductors shall be attached 
to all pins of the connector and cabled. Conductors of the 
cable, except spares, shall be fitted with terminals to match 
the terminal block and shall have identifying bands. Ends 
of spare conductors shall be taped. 

Connectors on all equipment cables shall be provided 
with strain relief clamps. 

In addition to actuation by vehicles, provisions shall 
be made in the mechanism for each phase for actuation or 
indirect actuation by means of pedestrian push buttons or 
railroad pre-emption, or both, without altering the con- 
troller mechanism. 

c. Auxiliary Equipment for Traffic Actuated Control- 
lers. The following auxiliary equipment shall be furnished 
and installed in each cabinet for traffic actuated controllers: 

Flasher and Flasher Relay. Flasher shall be a motor 
driven, or an electronic device, producing between fifty 
and sixty flashes per minute, and shall provide equal on 
and off intervals. The flasher mechanism shail be mounted 
on a plug-in base with a plug-in mounting. The flasher 
relay shall energize the flasher and transfer signal light 
circuits from controller to flasher and shall permit flashing 
yellow lights on the main street or highway and flashing 
red on the cross-street or streets and left turn lanes and 
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shall be similar in construction to external light relays 
specified for use with traffic actuated controllers. 

Flashing mechanism shall be independent of the con- 
troller and shall remain in operation upon shutdown of 
the controller or removal of the controller from the 
cabinet. 

External Light Relays for Controllers. Relays shall 
be installed in the controller cabinet, external to the con- 
troller. 

External light relays shall be wired so that all oppos- 
ing and conflicting traffic movements shall have a red indi- 
cation prior to the display of green indication on the phase 
which is to receive the right of way. 

The relay assembly shall be one of the following 
types: 

For two-phase controllers—two double-pole, double- 
throw relays. 

For three-phase controllers—six single-pole, double: 
contact, double-throw relays. 

Relays for special control devices and external light 
relays for pedestrian signals shall have double-pole, 
double-throw contacts. 

Relays shall be designed for continuous duty. Relays 
shall operate during ambient temperatures from zero (0) 
degrees Fahrenheit to plus one hundred sixty (160) degrees 
Fahrenheit. Each relay shall be mounted on a plug-in base 
with plug-in mounting. Banana spring type plugs and jacks 
shall be used. 

Contact points shall be of fine silver, silver-alloy, or 
superior alternative materials. 

Contact points and contact arms shall be capable of 
carrying a current of 20 amperes per contact at 120 volts, 
60 cycles, AC. 

Coils shall have a power constinption of 10 volt- 
amperes or less. Coils shall be designed for continuous 
duty and shall be insulated for 120 volt operation. 

A leakage resistor, which will permit a small amount 
of current to pass through the relay coil if the contacts 
should remain closed after the coil circuit is opened, shall 
be installed with external light relay to overcome residual 
magnetism effects. 
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External light relays shall conform to the require- 
ments of the following tests: 

Load Test. Relays shall show no failure while 
making, carrying, and breaking a 20 ampere, 120 volt, 
AC, traffic signal lamp load through 10,000 cycles at the 
rate of 100 cycles per minute. The cycle shall be 50 per- 
cent on and 50 percent off. 

Overload Test. Relay shall be electrically and 
mechanically operative after a momentary current of 100 
amperes, 120 volts is applied to each set of closed con- 
tacts at least five times with a minimum of two (2) min- 
utes between applications of current. 

Relay shall not break down or flashover while carry- 
ing a load of 30 amperes, 120 volts for at least 50 cycles 
at the rate of five cycles per minute. Cycle shall be 50 
percent on and 50 percent off. 

Dielectric Strength Test. Relays shall withstand a 
potential of 1,500 volts at 60 cycles per second between 
insulated parts and between current carrying parts and 
grounded or non-current carrying parts. 

d. Special Auxiliary Equipment. Special auxiliary 
equipment shall be furnished and installed when shown 
on the plans or when required to perform specified func- 
tions, some of which are as follows: 

Overlap Relays. Relays shall be installed to provide 
overlap shown in phase diagrams. Overlap relays shall be 
the same types as specified for external light relays in this 
subsection 623.02.11(a)6.c., “External Light Relays for 
Controllers.” 

Special Timing. Interval timers shall be installed for 
special timing. 

Pedestrian Interval Timers. Interval timers shall be 
installed for pedestrian actuation, which may be operated 
in conjunction with the time extension traffic actuated con- 
trollers to provide a minimum green interval of suitable 
length for pedestrian movement and pedestrian clearance. 

The pedestrian interval timer assembly shall provide 
the following sequence of operation: 

Steady green “WALK” interval. 

Steady red “DON’T WALK” clearance interval. 

Steady red “DON’T WALK” interval. 


564 











SIGNALS AND LIGHTING 623 


This equipment shall be designed to provide the fol- 
lowing functional operations as related to one of the phases 
of the controller. The equipment shall be so designed that 
two or more pedestrian interval timers may be used for 
pedestrian movements associated with other phases of con- 
troller, if desired. 

In the absence of actuation of the pedestrian push 
buttons, the traffic actuated controller shall respond to 
vehicle actuation in accordance with its dial settings and 
without regard to the pedestrian interval timer. 

Actuation of the pedestrian push buttons with the 
controller showing red to the traffic phase associated with 
the pedestrian movement, shall place a call for right of 
way on said phase. 

When the right of way is next given to the selected 
phase, the pedestrian interval timer shall time a pedestrian 
interval and a pedestrian clearance interval of selected 
durations. The length of these intervals shall be readily 
adjustable. 

Signal circuits shall be provided for the display of 
“WALK” indication during the pedestrian interval and for 
“DON’T WALK” indication during the pedestrian clear- 
ance interval. In addition to the display of the “DON’T 
WALK” indication during the pedestrian clearance inter- 
val, the “DON’T WALK” indication shall be maintained 
at all times except when the pedestrian “WALK” indica- 
tion is displayed. 

Means shall be provided whereby the extension func- 
tions or minimum green functions of the traffic actuated 
controller may be operated, in such a manner as to guar- 
antee the display of the green vehicular signal to the se- 
lected phase for a period equal to the sum of the pedestrian 
interval plus pedestrian clearance interval. Actuation of 
pedestrian push buttons during any part of right of way 
interval associated with the pedestrian movement or clear- 
ance shall not change the length of said intervals. 

Actuation of a pedestrian push button during the pe- 
destrian clearance interval or at any other time while the 
pedestrian “DON’T WALK” indication is being displayed, 
shall register the presence of said pedestrian. This actuation 
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shall be remembered so that the pedestrian “WALK” indi- 
cation will be accorded at the next opportunity in the 
normal cycle of the traffic controller. 

In the event of a registered pedestrian actuation on a 
selected phase with no demand for pedestrian or vehicular 
right of way on an opposing phase or phases of the vehicle 
actuated controller, the pedestrian interval timer shall be 
capable of recycling and providing pedestrian and pedes- 
trian clearance intervals with associated pedestrian signal 
indications. 

In the event of a pedestrian requirement for right of 
way on a phase having the green light but with demand 
for the right of way on an opposing phase of the vehicle 
actuated controller, the pedestrian interval timer shall re- 
member said pedestrian actuation and call for the neces- 
sary pedestrian intervals after the vehicle actuated 
controller has served the opposing demands. 

The pedestrian interval timer shall be enclosed in a 
metal case. It shall be equipped with suitably tagged leads 
to allow the addition of the equipment to existing traffic 
actuated controllers. It shall be so designed that all con- 
nections from the housing terminals to the pedestrian in- 
terval timer can be made by inserting a multi-terminal 
plug into the plug receptacle incorporated in the unit. 

The pedestrian interval timer shall be designed for 
operation on 115 volts, 60 cycles and shall have power 
consumption not to exceed 10 watts. The pedestrian push 
button circuits shall operate on a voltage not in excess of 
18. 

In lieu of a separate pedestrian interval timer, pedes- 
trian interval timing may be included as an integral part 
of the traffic signal controller. 

Railroad Pre-emption Relays. Railroad pre-emption 
relays shall be of the same types specified for external 
light relays in this subsection 623.02.11(a)6.c., “External 
Light Relays for Controllers,” and shall perform the opera- 
tions provided in this subsection 623.02.11(a)3., “Railroad 
Pre-emption.” 

Directional Detector Relays. <A directional detector 
relay unit shall be installed for each phase using directional 
detectors. 
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Calling Detector Relays. <A calling detector relay 
shall be installed for each phase using a calling detector 
to eliminate a call from the calling detector to the con- 
troller during its associated green interval. 

Telephone Relays. Each telephone relay for inter- 
connection shall be single-pole, single-throw, with normally 
open contacts rated at 142 amperes, 120 volts, and with 
coil rated at 10,000 ohms, DC, and current sensitive to 
energize at a minimum of two milliamperes. The relay 
shall be sealed with a dustproof enclosure having a piug-in 
base for a standard octal socket. 

Two 4% ampere fuses shall be installed in the tele- 
phone circuit. 

A four by four and one-half by three inch (4” x 414’- 
x 3’’) sheet metal closure with a fiber board barrier separat- 
ing the AC and DC circuits, shall house the components 
specified in this subsection within the controller cabinet. 

Test Switches. Test switches shall be installed in the 
controller cabinet to place calls on each phase. Test 
switches shall conform to the provisions in this subsection 
623.02.11{b)6., “Pedestrian Push Buttons,” and shall be 
mounted on a single readily accessible bracket, and shall 
be identified with labels. 

e. Traffic Actuated Controller Housing. Each traffic 
actuated controller shall be housed in a weatherproof 
aluminum, sheet metal, or other approved metal cabinet or 
cabinets, as shown on the plans, of sufficient size to contain 
the controller, all auxiliary equipment, and the following 
fittings: 

Substantial shelves or brackets to support controller 
and auxiliary equipment. 

Control panel assembly where shown on the plans 
consisting of: 

Controller switch which shail be wired to energize the 
controller timing circuits while the signal lights are off or 
are being operated by flasher. Switches shall be labeled and 
rated for load current. 

Three-wire, 15-ampere, NEMA standard plug recep- 
tacle with grounding contact. 

Plug fuse receptacle. 

Two or more insulated terminal blocks for terminating 
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field conductors. Each block shall be provided with twelve 
poles with screw type terminals to accommodate at least 
five wires, size No. 14 AWG, and shall be capable of 
securely holding one No. 18 AWG. The terminal block 
shall be a barrier type with shorting bars in each of the 
twelve positions and with integral type marking strips. 

The cabinet shall have a main door, which shall be 
equipped with a keyed tumbler lock, and an auxiliary door 
equipped with lock for police key. Two keys shall be fur- 
nished for each lock. Each police key shall have a shaft 
at least one and three-fourths (154) inches in length. Door 
hinge pins shall be made of stainless steel. 

The cabinet shall be installed with the back toward 
the nearest line of traffic. 

A panel shall be provided behind the auxiliary door 
and shall contain a main power switch and a switch to 
control the change from automatic to flashing operations 
and vice versa. In the “flashing” position, the controller 
shall be de-energized. Switches shall be labeled and rated 
for load current. Switch terminals on rear on main cabinet 
door shall be insulated so that no live parts are exposed. 

Each controller cabinet door which is twenty-two (22) 
inches, or larger in width or six (6) square feet, or larger 
in area shall be provided with a stop to limit door opening 
to both ninety (90) and one hundred eighty (180) degrees, 
plus or minus ten (10) degees. The stop shall be provided 
with a catch which will operate when the door reaches the 
extreme open position and will hold the door open securely 
until released. 

One screened, raintight vent, one and one-half (112) 
inches in diameter, or larger, shall be installed in the top 
of the controller cabinet and eight screened, raintight vent 
holes one-half (2) inch in diameter, or larger shall be 
provided in the lower back side or bottom of the controller 
cabinet. 

Where the cabinet is mounted on a concrete pedestal 
foundation, a one (1) inch drain hole or pipe, with screen, 
shall be placed in the foundation, connecting to the cabinet 
and emptying above the ground line. 

Each controller cabinet with inside volume less than 
seven (7) cubic feet shall be equipped with an electric fan 


568 





6 


SIGNALS AND LIGHTING 623 


with ball or roller bearings and a capacity of at least fifty 
(50) cubic feet per minute. 

Each controller cabinet with inside volume seven (7) 
cubic feet or larger shall be equipped with an electric fan 
with ball or roller bearings and a capacity of at least one 
hundred (100) cubic feet per minute. 

The fan shall be mounted in a raintight housing 
attached to the top of the controller cabinet. 

The fan shall be thermostatically controlled and shall 
turn on at a temperature inside the controller cabinet of 
one hundred twenty (120) degrees Fahrenheit and off at 
one hundred (100) degrees Fahrenheit. The fan motor shall 
be protected with a %4 ampere fuse. 

The fan and cabinet vent holes shall be located with 
respect to each other so as to direct the bulk of the air 
flow over the controller case or through the ventilating 
holes of the controller case where such holes exist. 

Conductors and cables in controller cabinet shall be 
as specified in subsection 623.02.07, “Conductors.” 

When the controller supplied by the Contractor has 
terminal plugs different from those on the same type con- 
troller now in general use by the Department of Highways, 
the Contractor shall provide a harness which will permit 
interchangeability of the controller. The cabinet shall be 
provided with sufficient space to permit interchanging of 
controllers. 

Receptacles for relays, timers, and flashers shall be 
of the type now in general use by the Department of High- 
ways. 

7. Pre-Timed Controllers. Pre-timed controllers 
shall be the expandable type designed to permit the installa- 
tion of plug-connected dial units without additional wiring 
or modification of the controller. Controllers shall be one- 
dial, two-dial, or three-dial. The types of pre-timed con- 
trollers, number of dials, cabinets, and auxiliary equipment 
shall be as designated on the plans or specified in the spe- 
cial provisions. 

a. Controllers. Pre-timed controllers shall be of the 
following types: 

Type 25 Controllers. Type 25 controllers shall be 
the future interconnected type and shall be capable of 
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being operated as future units in an interconnected, master 
controlled flexible progressive system by the addition of 
easily installed auxiliary attachments. 

Type 26 Controllers. Type 26 controllers shall be 
the interconnected type; shall be capable of being operated 
as units in an interconnected, master controlled flexible 
progressive system; and shall have three resets per dial, 
unless otherwise specified in the special provisions. 

Type 27 Controllers. Type 27 controllers shall be 
the combined master and intersection interconnected type 
and shall be similar to Type 26 controllers, except that 
the Type 27 shall be equipped with master reset super- 
vision, dial change, offset selection and flashing operation 
of the intersection controllers. 

b. Operations. All pre-timed controllers shall be 
capable of being operated by manual control; as a pre- 
timed controller of the independent, isolated type; and as 
a synchronous-motor-driven coordinated type, for pro- 
gressive timing without interconnecting circuits. 

c. Mechanism for Pre-Timed Controllers. _Mechan- 
ism for pre-timed controllers shall be constructed as a 
complete, self-contained, readily interchangeable unit ar- 
ranged to swing out for inspection while in operation. All 
parts shall be readily accessible. 

All circuits of each unit shall be terminated in a 
multiple-contact connector. Connection between the con- 
nector and the panel or field terminal board shall be by 
means of a flexible cable. Panel or field terminal board end 
of the conductors shall be fitted with proper terminals. 
Each field terminal shall be identified. 

d. Motor and Dial. Controller motor shall be of 
the self-starting, synchronous type, and shall have ample 
torque for the requirements of the controller operation. 

All intervals in each phase shail be readily adjustable 
by a suitable dial on the face of the controller. Intervals 
shall be adjusted in steps not to exceed one (1) percent of 
the total cycle by means of self-retained timing keys. 

Each dial unit shall consist of motor, dial with slots 
for timing keys, contact block, motor switch, and connector 
for plug-in mounting of the entire dial unit assembly. 
Design of the dial unit shall allow gear changing without 
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tools or with simple tools. The cycle length of the gear 
used shall be indicated on the face of the dial unit when 
the gear mesh is correct. 

A suitable dust cover shall be provided for the timing 
mechanism. Dial key settings shall be visible without the 
necessity of removing the cover. 

e. Signal Contact Mechanism. All parts of the con- 
tact mechanism for signal lights, including contacts and 
contact supports, shall operate one million times without 
mechanical wear that impairs normal operation. 

All signal light contact points shall be of fine silver, 
silver alloy, or superior alternative material not less than 
five-sixteenths (°4 ,) inch in diameter; shall be of not less 
than 10 ampere capacity, capable of operating one million 
times without excessive burning or pitting; and shall be 
easily removed and replaced. 

Cam or drum assembly shall provide not less than 
twelve intervals, all necessary contacts and provisions for 
not less than a total of fourteen signal light contacts. Wir- 
ing shall be complete from terminal strip to each contact 
position. 

f. Auxiliary Equipment. Each pre-timed controller 
shall be equipped with switches properly marked and a 
complete set of gears for each dial (fifty (50) to one hun- 
dred twenty (120) seconds, inclusive, in ten (10) second 
steps) unless otherwise specified. 

Controls. Wiring shall provide local control of the 
following functions: 

Transfer from automatic to manual operation and 
vice versa. 

«Transfer from normal operation to flashing and vice 
versa. 

**Transfer from one dial to another. 

Turn-off signal lights only without shutting down 
controller mechanism. 

Shutdown timer mechanism. 

Switches. Combined master and intersection con- 
trollers shall have additional switches properly marked for 


_ Functions * and ** above for the interconnected sys- 


| 
| 
| 
| 
| 


tem. Switch for local control of Function ** is not required 
at the master. 
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Combined master and intersection controllers shall 
also have provisions for time switch or program device 
control of Functions * and ** above for the interconnected 
system. 

Interconnected controllers shall have relays and wir- 
ing for remote control of Functions * and ** above. 

Future interconnected controllers shall have provi- 
sions for local time switch control of Functions * and ** 
above. 

Flashers. Each pre-timed controller shall be wired 
and furnished with a plug-in-mounted flasher and provi- 
sions for jack-mounted relays to permit flashing yellow 
lights on the main street or highway and flashing red lights 
on the cross street or streets, conforming to the provisions 
of this subsection 623.02.11(a)6.c., “Flasher and Flasher 
Relay.” 

Plug-in-mounted flasher and jack-mounted relays for 
flasher shall be independent of the controller and shall 
remain in operation upon the shut down of the controller 
or removal of the controller from the cabinet. 

Manual Control. Each pre-timed controller shall be 
provided with labeled terminals for a hand switch and cord 
set for manual operation of signals. 

Mounting Panel. A _ readily accessible mounting 
panel shall be furnished in each pre-timed controller cabi- 
net, with adequate provisions for terminating all field cir- 
cuits and for mounting fuses and relays. Each power and 
direct wire interconnect circuit, except neutrals, shall be 
fused. 

g. Special Auxiliary Equipment. The following spe- 
cial equipment shall be furnished and installed when 
specified in the special provisions or shown on the plans: 

Time Switches. Time switches to control system or 
local flash, dial change, or other specified functions. Time 
switch shall be synchronous motor driven; shall be 
equipped with ten (10) hour spring wound reserve carry- 
over; shall be equipped with an omitting device; and shall 
provide for at least three openings and three closings per 
twenty-four (24) hour period. Mechanical and electrical 
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characteristics shall be equal to those specified in this sub- 
section 623.02.11(a)7.c., “Mechanism for Pre-Timed Con- 
trollers.” 

Railroad Pre-emption. Railroad pre-emption relays, 
when required, shall perform the operations provided in 
this subsection 623.02.11(a)3., “Railroad Pre-emption.” 

h. Pedestrian Signal Sequence. The controller shall 
provide the following sequence of operations for pedestrian 
signals: 

Steady green “WALK” interval 

Steady red “DON’T WALK” clearance interval 

Steady red “DON’T WALK” interval 

i. Pre-Timed Controller Housing. Each pre-timed 
controller shall be enclosed in a weatherproof metal cabi- 
net of the type regularly supplied by the manufacturer, 
unless otherwise specified. 

The cabinet shall be fitted with a master-keyed police 
lock and shall be mounted on a pedestal or pole as shown 
on the plans. Two keys with shanks at least one and three- 
fourths (134) inches long, shall be furnished for each con- 
troller. 

The cabinet shall be fitted with a slip-fitter attach- 
ment to permit post-top mounting as shown on the plans, 
unless it is to be bracket mounted. 

One screened, raintight vent, one and one-half (112) 
inches in diameter, or larger, shall be installed in the top 
of the controller cabinet and eight screened, raintight vent 
holes one-half (72) inch in diameter, or larger, shall be 
provided in the lower backside or bottom of the controller 
cabinet. 

Each controller cabinet door which is twenty-two (22) 
inches or larger, in width or six (6) square feet or larger 
in area shall be provided with a stop to limit door opening 
to ninety (90) and one hundred eighty (180) degrees plus 
or minus ten (10) degrees. The stop shall be provided with 
a catch which will operate when the door reaches the 
extreme open position and will hold the door open securely 
until released. 

623.02.11(b) Traffic Signals and Appurtenances. 
1. Signal Faces. Each signal face shall be of the 
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adjustable, colored light, vertical type with the number and 
type of sections as specified herein and as shown on the 
plans; shall provide an indication in one direction only; 
shall be adjustable through three hundred sixty (360) de- 
grees about a vertical axis; and shall be mounted at the 
location and in the manner shown on the plans. Unless 
otherwise shown on the plans, all vehicle signal faces shall 
contain three sections arranged: red—top, yellow—center, 
green—bottom. Pedestrian signals shall be the “WALK— 
DON’T WALK” gas tube type and shall be installed 
where shown on the plans. 

All new vehicular signal faces installed at any one 
intersection shall be of the same make and type. 

All new pedestrian signal faces installed at any one in- 
tersection shall be of the same make and type. 

Vehicle and pedestrian signal mountings shall be 
oriented so as to provide maximum horizontal clearance 
to the adjacent roadway. 

a. Optical Units. Each optical unit shall consist of 
a lens, a reflector, a lampholder, and a clear traffic signal 
lamp, visible to the traffic to be controlled. 

Lenses shall be of the color indicated, circular in 
shape, with a visible diameter of approximately eight (8) 
inches or twelve (12) inches. Each lens shall be true to 
color, of best quality glass, free from imperfections, of 
high luminous transmission, and shall conform to the lat- 
est standards of ASA. 

A twelve (12) inch red section shall be provided for 
each mast arm mounted signal face. The yellow and green 
sections for each mast arm mounted signal face shall be 
eight (8) inches, unless otherwise shown on the plans. 

A twelve (12) inch section with crosshatched lens 
shall be provided for all green arrow signal indications. 
Configuration of the arrows shall conform to the dimen- 
sions shown on the plans. 

Each reflector shall consist of a one-piece, weet qual- 
ity, clear glass, parabolic reflector, free from bubbles and 
striae. The convex surface shall be silvered by chemical 
deposition to such thickness that the lighted filament of a 
150 watt incandescent lamp will not be visible through the 
silver layer. The silvered surface shall be protected by an 
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additional coating of electrolitically deposited copper. The 
opening in the back of the reflector for the lampholder shall 
be so constructed that there will be no dark spots cast on 
the lens. 

The lampholder shall be of weatherproof, molded 
construction, immune to the operating temperatures in the 
unit, of the vibration-proof type, and shall be substantially 
supported. The lampholder shall be provided with two 
wires of sufficient length to be connected to the terminal 
block specified. The reflector and lampholder assembly 
shall position the lamp filament at the focal center of the 
reflector. 

Each reflector, lens, and hood shall be designed in 
such a manner as to reduce sun-phantom to a minimum. 

Lamps for the eight (8) inch units shall be 650 lumen 
minimum initial output, 120 volt, 6,000 hour rated life, 
clear, traffic signal lamps. 

Lamps for the twelve (12) inch units shall be 1,900 
lumen minimum initial output, 120 volt, 6,000 hour rated 
life, clear, traffic signal lamps. 

b. Housing. The signal face housing, or case, shall 
consist of an assembly of separate interchangeable sections, 
expansible type for vertical mounting without tie rods, 
substantially secured together in a watertight manner to 
form a unit. Each section shall house an individual optical 
unit. 

Each section shall be complete with a one-piece, 
hinged door mounting for the lens and other parts of the 
optical system, watertight gaskets, and a simple doorlock- 
ing device. The optical system shall be so mounted that 
the various parts may be swung open for ready access or 
removal. The sections shall be interchangeable and so 
constructed that sections can be removed or added. There 
shall be a round opening in the top and bottom of each 
head to receive one and one-half (11%) inch supporting 
pipe frame. All parts of the housing, including the door and 
end plates, shall be of die cast aluminum conforming to 
the specifications of ASTM Designation B85, and all parts 
shall be clean, smooth, and free from flaws, cracks, blow 
holes, or other imperfections. 

All exposed bolts, screws, hinge pins, and doorlocking 
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devices shall be stainless steel. All interior screws and fit- 
tings shall be stainless steel or approved non-ferrous, cor- 
rosion-resistant material. 

All gaskets, including door, lens, and reflector gas- 
kets, but not including lampholder gaskets, shall be of neo- 
prene. Lampholder gaskets shall be of material not affected 
by heat. 

All lampholders shall be so wired that a white wire 
will be connected to the shell of the lampholder and a 
black or colored wire to the bottom or end terminal of the 
lampholder. These wires shall, in turn, be connected to the 
terminal block mounted inside at the back of the housing. 
The terminal block shall have sufficient screw type termi- 
nals so as to terminate all field wires and lamp wires 
independently, with separate screws. The terminals to 
which field wires are attached shall be permanently identi- 
fied or wiring shall be color coded to facilitate field work. 

Each lens shall be provided with a removable hood, 
0.030 inch thick, of sheet aluminum of the full circle type 
completely closed, except at the ends. Hoods for eight (8) 
inch section shall be eight (8) inches minimum length and 
for. twelve (12) inch section shall be eleven (11) inches 
minimum length unless otherwise shown on the plans. 
Hoods and housing shall be painted as provided in subsec- 
tion 623.03.12, “Painting.” 

2. Directional Louvers. Where shown on_ the 
plans, louvers shall be furnished and installed in signal 
hoods. Directional louvers shall be so constructed as to 
have a snug fit in the signal hoods. The outside cylinder 
shall be constructed of No. 22 U.S. gage sheet steel and the 
vanes shall be constructed of No. 27 U.S. gage sheet steel 
or the cylinder and vanes shall be constructed of 3003 H14 
aluminum alloy of similar construction. Thickness dimen- 
sions and arrangements of vanes shall be as shown on the 
plans. 

Sheet steel louvers shall be galvanized as provided in 
subsection 623.02.10, “Galvanizing.” 

Louvers shail be painted as specified in subsection 
623.03.12, “Painting.” 

3. Back Plates. Where shown on the plans, back 
plates shall be furnished and attached to the signal faces to 
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provide a dark background for signal indications. Back 
plates shall be constructed of 3003 H14 aluminum alloy 
sheet 0.051 inch minimum thickness, and of the dimen- 
sions shown on the plans. Back plates shall be painted as 
specified in subsection 623.03.12, “Painting.” 

4. Signal Head Mounting. Bracket mounted signal 
heads, as shown on the plans, shall be supported by 
mounting brackets consisting of watertight assemblies of 
one and one-half (1%) inch standard galvanized steel pipe 
and malleable iron or brass pipe fittings. All members 
shall be either plumb or level, symmetrically arranged, and 
securely assembled. Construction shall be such that all con- 
ductors are concealed within the assembly. 

The dimensions of mounting brackets between the 
axis through the center of the terminal compartment, or 
slip-fitter, shall not exceed eleven (11) inches, except where 
required to provide proper signal head alignment or di- 
rected by the Engineer. 

At each signal location, unless otherwise shown on the 
plans, a terminal compartment shall be constructed into 
the mounting brackets. Each compartment shall be fitted 
with a terminal block containing twelve poles, each with 
two screw type terminals. Each terminal shall accommo- 
date at least five No. 14 AWG conductors. A raintight 
cover shall be provided, giving ready access to the terminal 
block. Terminal compartment shall be bronze or aluminum 
of sufficient strength to remain intact in event the pole is 
knocked down. Slip-fitters, where used without integral 
terminal compartment, shall be of cast-iron, bronze, or 
aluminum. 

For post-top mounting of bracket mounted signals, 
the terminal compartment shall be cast with an integral 
slip-fitter. Slip-fitter shall fit over a four (4) inch standard 
pipe for four and one-half (412) inch outside diameter end 
of tapered standard. Each slip-fitter shall be provided with 
two rows of steel set screws, with three screws in each row 
to secure the assembly in plumb position. Set screws shall 
be cadmium plated. 

Where signal heads are side mounted on poles, the 
terminal compartment shall be designed to bolt securely to 
the pole. 
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| Signal heads shall be equipped with positive brass 

lock rings and fittings designed to prevent heads from turn- 
ing due to external forces. Lock ring and connecting fittings 
shall have serrated contacts. 

Signal head assembly for suspension from mast arm 
shall be equipped with a slip-fitter as shown on the plans. 

Signal heads shall not be installed at any intersection 
until all other signal equipment, including the controller, 
is in place and ready for operation at that intersection, 
except that the signal heads may be mounted if the faces 
are not directed toward traffic or if the faces are covered. 

Mounting brackets and fittings shall be painted as 
specified in subsection 623.03.12, “Painting.” 

5. Detectors. Detectors shall be used for actuating 
traffic actuated controllers and shall be the pressure-sensi- 
tive type, unless otherwise specified in the contract docu- 
ments. 

a. Pressure-Sensitive Vehicle Detectors. Pressure- 
sensitive vehicle detectors shall be of the nondirectional 
types, and of the lengths shown on the plans. 

Nondirectional detectors, in combination with con- 
trol equipment, shall be capable of actuation by a vehicle 
crossing the detector at any speed up to sixty-five (65) 
miles per hour under normal conditions. 

Directional detectors, in combination with control 
equipment, shall be capable of actuation by a vehicle cros- 
sing the detector in one direction at any speed up to 
thirty-five (35) miles per hour under normal conditions, 
but not when crossing the detector in the opposite direc- 
tion. 

A directional detector relay unit shall be furnished 
and installed in the controller cabinet for each phase hav- 
ing a directional detector. 

The detector contact unit shall be mounted in a steel 
frame provided with a splice box. The splice box shall be 
provided with a weatherproof door or cap. The splice box 
shall be placed in such a position that the splice box door 
or cap can be opened without disturbing the pavement. All 
necessary anchoring and installation accessories shall be 
supplied with each detector. Provision for draining the 
splice box shall be provided. 
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The detector frame shall be so constructed that con- 
tact units of either the directional or nondirectional type 
can be inserted and removed without disturbing the instal- 
lation in the pavement. Detector contact unit mounting 
pan may be either removable or nonremovable. 

Nonremovable contact unit mounting pans shall be 
provided with inspection holes as specified in subsection 
623.03.02, “Foundations.” 

The contact units of detectors shall be of one piece 
construction and shall be so designed that no metal screws 
or bolts shall be exposed to traffic wear. The surfaces of 
contact units, which are exposed to traffic, shall consist of 
rubber, seven-eighths (7) inch thick. The rubber shall be 
specially compounded for the duty which it is to perform, 
and shall be securely vulcanized to the metal base plate of 
the contact units. Bolts which hold the contact unit in the 
frame shall be stainless steel, shall be provided with a 
medium spring steel lock washer, and shall not extend 
above the pavement surface. The rubber surface exposed 
to traffic shall be not less than eight (8) inches in width 
and the length shali be the specified length of the detector. 
The surface of the contact unit shall not be higher than 
one-eighth (4) inch above the rim of the frame and in 
no case shall the surface be lower than the rim. If the 
surface of the contact unit is low, the contact unit shall be 
raised using one-piece, galvanized, sheet metal shims with 
dimensions the same as the bottom surface of the contact 
unit. 

The electrical contact area of the contact unit shall be 
waterproof and there shall be a waterproof splice between 
the contact area and the conductors to the signal controller. 

Detectors shall be so constructed that they will close 
a normally open electric circuit and will make an electrical 
contact whenever any motor vehicle wheel passes over the 
detector. 

Pavement and base material removed for the installa- 
tion of the detector frame and foundation shall be disposed 
of as provided in subsection 623.03.03, “Excavating and 
Backfilling.” Cuts in existing pavement shall be made as 
provided in subsection 623.03.04, “Removing and Replac- 
ing Improvements.” 
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Concrete foundation for the detector shall be installed 
as provided in subsection 623.03.02, “Foundations.” 

Bolts for removable pan type detectors shall be cad- 
mium plated steel, five-eighths (%%) inch diameter, and 
shall thread into a stainless steel nut welded to the detector 
frame. 

Anti-seize compound shall be used on screw threads 
and shall conform to the requirements of Federal Specifica- 
tion MIL—A-907. 

b. Inductive Loop Detector. Inductive loop detec- 
tors shall be furnished and installed at the locations shown 
on the plans and as specified in this subsection. 

Each inductive loop detector shall consist of a loop 
or loops of electrical conductors, a sensor unit, a sensor 
unit relay, and a power source. 

The loop shall be installed in slots cut in the pavement 
and shall be oriented in the traffic lane as shown on the 
plans. The size and type of conductor and method of in- 
stallation shall conform to the detector manufacturer’s 
recommendations. 

The sensor unit shall be an electronic device, capable 
of operating one or more detector loops and shall be 
mounted in a metal case. Case volume shall not exceed 
five hundred fifty (550) cubic inches and maximum dimen- 
sions shall be ten (10) inches. The case with the sensor 
unit shall be mounted (1) in a raintight, galvanized, sheet 
metal, or equivalent cabinet which shall be mounted on a 
standard, as shown on the plans, or (2) in the controller 
cabinet. 

Power supply units capable of furnishing the require- 
ments for all sensor units shall be housed in the traffic 
signal controller cabinet. 

When the power supply is included in the same case 
with one to four sensor units, the case volume shall not 
exceed seven hundred twenty (720) cubic inches and the 
maximum dimension shall be not more than twelve (12) 
inches. 

The detector shall operate on the principle that a 
vehicle crossing over or standing over the loop will cause 
a change in inductance which shall be detected by the sen- 
sor unit which shall operate the sensor unit relay. The 
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sensor unit relay shall operate the detector relay in the 
traffic signal controller. 

The detector shall provide vehicular actuations under 
the following conditions: 


It shall be responsive only to a vehicle passing over 
or standing over any portion of the area within the loop. 

It shall be responsive to vehicles passing over at 
speeds up to eighty (80) miles per hour. 

it shall be responsive to a vehicle standing over it. 
The detector relay shall be de-energized immediately after 
a vehicle leaves the loop areas. 

For detectors installed in left turn lanes, the detector 
circuit shall be designed to keep the detector relay closed 
for at least ten (10) minutes when a vehicle stands in the 
loop area. 

It shall operate normally under any range of weather, 
temperatures, humidity, and climatic conditions, including 
rain and snow. 


The operation of the entire detector shall not be 
affected by normal line transients. 

c. Ultrasonic Detectors. Each ultrasonic vehicle 
detector shall be a presence indicator, which, in combina- 
tion with a transceiver unit, can detect vehicles within its 
operating zone, whether the vehicles are stationary or 
moving at any speed up to eighty (80) miles per hour. 
Detection shall depend upon the vehicle interrupting a 
beam of ultrasonic (inaudible) sound waves. The detector 
shall be equipped with a two (2) inch slip-fitter. 

The sensing unit of the detector shall be side-fire type, 
unless otherwise specified, and shall include no vacuum 
tubes. It shall have an aluminum cast housing and shall 
contain two identical transducers. The transducers shall 
transform electrical energy to sound energy and vice versa. 

The detector shall be designed to indicate the pres- 
ence of a vehicle at a distance of from eight (8) to forty 
(40) feet. In the event of a power failure or transceiver 
unit failure, a continuous call shall be registered. 

The electronic elements, consisting of a transmitter, 
a receiver, a power supply, and an indicating relay, shall 
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be mounted on a chassis in the signal controller cabinet. 
The chassis shall be plug connected to the external circuits. 
A terminal strip shall be provided for the external connec- 
tions on the chassis. ; 

Two cables shall be installed without splices between 
sensing unit and the terminal strip on the electronic ele- 
ment chassis. 

Cable shield shall be grounded at chassis. 

Field wiring connections and adjustments of the ultra- 
sonic detectors and transceiver unit shall be as directed 
by the Engineer. 

6. Pedestrian Push Buttons. Where shown on the 
plans, pedestrian push buttons of substantial tamper-proof 
construction shall be furnished and installed. 

The assembly shall be weatherproof and so con- 
structed that it will be impossible to receive any electrical 
shock under any weather conditions. 

The pedestrian push button switch shall be a phenolic 
enclosed precision snap-acting type, switching unit, single- 
pole, double-throw, with screw type terminals, rated 15 
amperes at 125 volts, AC, and shall have the following 
characteristics: 


Switching unit shall have a steel plunger actuator and 
shall be provided with U-frame to permit recessed mount- 
ing in push button housing. 

Switch shall have an operating force of nine (9) to 
thirteen (13) ounces and a minimum release force of four 
(4) ounces. 

Pretravel shall be 1444 inch maximum. 

Overtravel shall be 745 inch minimum. 

Differential travel shall be 0.0004 to 0.002 inch. 


Where a pedestrian push button is attached to a pole, 
the housing shall be shaped to fit the curvature of the 
pole and secured to provide a rigid installation. Saddles 
shall be provided to make a neat fit when required. 

Where a pedestrian push button is to be mounted on 
top of a two and one-half (212) inch diameter post, the 
housing shall be provided with a slip-fitter fitting and 
screws for securing rigidly to the post. 
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Push button and sign shall be installed on the cross- 
walk side of the pole. 

Arrows on push button signs shall point in the same 
direction as the corresponding crosswalk. 

7. Pedestrian Signals. Gas tube type pedestrian 
signals shall conform to the following: 

a. Messages. Messages shall be green “WALK” 
and red “DON’T WALK.” The letters shall be a minimum 
of four and one-half (41%) inches in height. The words 
may be formed by either Type A or Type B signals. 

Type A signals, consisting of gas tubes bent in the 
form of letters shall conform to the following: 

In the upper compartment, red tubing shall form the 
word “DON’T” and the rear half of the tubing shall be 
coated with black blot-out paint. 

In the lower compartment, clear red tubing shall be 
placed in front of green tubing, both forming the word 
“WALK.” The rear half of the green tubing only shall be 
coated with gray blot-out paint. 

The inside surfaces of the upper and lower compart- 
ments and also the inside faces of the hoods shall be 
finished with two coats of flat black enamel. 

Tubing shall be nine (9) millimeter minimum dia- 
meter for red letters and eight (8) millimeter minimum 
diameter for green letters. 

Tubing for green letters shall be coated on the inside 
with fluorescent material. 

The front of the gas tubes section shall be covered 
with a single piece of three-sixteenths (#4) inch minimum 
thickness clear acrylic plastic or crystal glass. Acrylic 
plastic shall be weather, craze, and heat resistant. 

Type B signals consisting of internally illuminated let- 
ters formed on hammered glass by painting the glass, ex- 
cept for the area forming the letters, shall conform to the 
following: 

The front panel on which the letters are formed shall 
be three sixteenths (*4.¢) inch minimum thickness ham- 
mered glass or hammered wire glass. 

The letters shall have a stroke width of five-eighths 
(¥) inch. 
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The “DON’T” tubing shall consist of eight lengths of 
eight (8) millimeter clear red tubing extending horizontally 
across the “DON’T” compartment and spaced so as to 
provide even illumination of the letters. 

The “WALK” tubing shall be similar to the “DON’T” 
tubing, except that the “WALK” tubing shall consist of 
eight lengths of red tubing placed in front of eight lengths 
of green tubing. The green tubing shall be coated inside 
with fluorescent material producing a green color. 

b. Housing. The housing shall be made of cast 
aluminum of 3003 H14 sheet aluminum alloy with finish 
on both sides, and shall be one-eighth (%) inch thick 
minimum at the points of support. 

The housing for pedestrian signals shall be dustproof, 
weatherproof, and corrosion resistant and shall provide 
for easy access to, and replacement of, all components. 

The housing shall be suitable for either post-top or 
bracket mounting. 

c. Hoods. The hood shall be of material similar to 
the housing. The top of the hood shall extend a minimum 
length of seven (7) inches. The front shall be normal to the 
top. 

A full divider strip shall be provided between the 
“DON’T” and the “WALK” indications. 

d. Transformers. Transformers shall be of the 
proper size for the length of tubing and shall carry the 
label of UL or Electrical Testing Laboratories. 

A separate transformer shall be provided for each of 
the “DON’T WALK” and the “WALK” indications. 

The red words “DON’T” and “WALK” shall operate 
from a single transformer. 

Transformers shall have a power factor of ninety (90) 
percent and shall provide 27 milliamperes minimum cur- 
rent. 

e. Conductors. High-voltage wiring between the gas 
tubes and the secondary side of the transformer shall be 
made with Gas Tube Sign and Oil Burner Ignition Cable, 
Type GTO-15 labeled by UL. 

Other conductors shall be No. 14 AWG, or larger, 
with two sixty-fourths (4) inch minimum type TW 
insulation. 
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f. Switch. A double-pole, single-throw disconnect 
switch shall be mounted within the signal housing and con- 
nected so as to de-energize the transformer primary 
circuit. 

g. Relays. All relays for operation of the “WALK— 
DON’T WALK” signals shall be placed in the controller 
cabinet. 

h. Fasteners. All the machine screws, studs, and 
washers shall be either plated brass, stainless steel, or 
other corrosion-resistant material. 

i. Gaskets. Gaskets shall be provided as required to 
make the unit raintight and dusttight. 

Gaskets shall conform to the provisions in ASTM 
Designation D1056, Grade SBE 42L. 

j. Tube Mounting. Capped ends of gas tubing shall 
be mounted in approved pyrex glass electrode housings. 
Tubing shall be replaceable without opening the rear com- 
partment or disconnecting any wires. 

k. Terminal Block. A terminal block as specified in 
“Housing,” shall be mounted in the unit for field wiring. 

|. Finish. The outside of the housing and hood shall 
be painted in accordance with the provisions in subsection 
623.03.12, “Painting.” 

623.02.11(c) Lighting and Appurtenances. 

1. Mercury Vapor Luminaires. Mercury vapor 
luminaires shall be horizontal burning type. Unless other- 
wise specified, light distribution shall be ASA Type III. 

Luminaires shall be provided for slip-fitter end 
mounting on two (2) inch mast arms. 

Glassware shall be the refractor type with inner or 
outer prisms. 

The refractor shall be mounted in a door frame 
assembly which shall be hinged to the luminaire at the 
house side and fastened at the street side by means of an 
automatic type latch. 

The refractor and door frame assembly shall be 
forced upward at the street side by spring pressure, against 
the gasket seat, when in the closed and latched position. 

All gaskets shall be composed of a material capable of 
withstanding the temperature involved and they shall be 
securely held in place. 
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All parts of the luminaire shall be manufactured from 
corrosion-resistant materials. 

Unless otherwise specified in the contract documents, 
lamps shall be hard glass type, 400 watt, mercury vapor, 
ASA Type H33-ICD, with a minimum average rated life 
of 16,000 hours. 

Unless otherwise specified in the contract documents, 
all luminaires shall have an integral ballast as provided in 
subsection 623.02.11(c)12., “Ballasts.” 

Glare shields shall be provided on mercury vapor 
luminaires only when specified on the plans. 

2. Fluorescent Luminaires and Accessories. Fluo- 
rescent luminaires shall be as shown on the plans. 

The luminaires and accessories shall conform to the 
following: 

a. Reflector Housing. The reflector housing shall be 
fabricated with 0.050 inch thick, 3003 H14 aluminum 
alloy or shall be fabricated with other approved material. 

All aluminum surfaces of the reflector housing shall 
be treated in accordance with Federal Specification MIL— 
C—5541 modified, after which two coats of approved white 
baked-on enamel shall be applied to the exterior surfaces 
of the housing. 

Federal Specification MIL—C—5541 shall apply. 

Reflector housing shall be provided with a clear 
plastic cover for each of the lighting segments. The cover 
shall be connected to the outer longitudinal edge of the 
fixture by means of hinges. The cover shall be fastened at 
the bottom of the fixture near the center with a fastening 
device that will hold the cover securely in place and yet 
will permit easy access to the lamp sections of the fixture. 

b. Reflectors. The reflecting surfaces of each lumi- 
naire shall consist of interchangeable sections. Each re- 
flector section shall be pre-formed to the design shape. 
The design shape shall be submitted to the Engineer for 
approval prior to the installation of the fixtures. 

The aluminum sheet for the reflector shall be 3003 
H14 alloy with Type 1175 alloy cladding on the reflective 
side. The reflective surface shall be mechanically polished 
prior to anodizing. The finish process shall be performed 
before or after fabrication of the reflector and shall include 
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the electrochemical brightening procedure, using an acid 
process. The minimum weight of the protective oxide coat- 
ing shall be 5.0 milligrams per square inch. The coating 
shall be sealed and the reflective surface shall be highly 
resistant to corrosion, abrasion, staining, fingerprinting, 
and discoloration and to the long range deleterious effects 
of vehicle fumes, light, heat (up to two hundred (200) de- 
grees Fahrenheit), water, oils, and aging. The “mirrored” 
image of a fluorescent lamp on the reflective surface shall 
have a photometric brightness from edge to edge equal to 
eighty (80) percent or more of the photometric brightness 
of the lamp itself when measured with a fluorescent lamp 
mounted one (1) inch from the reflecting surface and view- 
ing the lamp image from a thirty (30) degree angle from 
the normal to the flat reflecting surface. 

A reflector with weather resistant, oriented polyester 
plastic film with specular metalized backing bonded to 
sheet aluminum may be used in lieu of the reflector speci- 
fied above, providing it conforms to the photometric bright- 
ness specified. 

c. Lampholders. Lampholders shall be heavy duty, 
spring loaded type, rated at 1,500 milliamperes and shall 
be listed by UL for outdoor use without an enclosure. 
Springs shall not be a part of the current carrying circuit. 

The distance between the face of the lampholders for 
_ each lamp shall be designed to provide a compression of at 
least 0.10 inch on the spring type lampholder when the 
lamp is in place. The lamp shall have positive mechanical 
and electrical contact when the lamp is in place. The socket 
on the spring type lampholder shall have sufficient travel 
to permit installation of the lamp. 

d. Lamps. Unless otherwise shown on the plans, 
lamps shall be 200 watt, 13,250 lumen, 96 inch, T12, cool 
white, rapid start, fluorescent lamps with recessed double 
contact bases. 

e. Ballasts. One high power factor type ballast, for 
the 96 inch, T12, fluorescent lamps in the fixture, shall be 
mounted on the lighting standard as shown on the plans. 
The ballast shall conform to ASA C82.1 and shall meet 
the lamp starting requirements at zero (0) degrees Fahren- 
heit and above, as set forth in ASA C78. 
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Each ballast shall have a zinc coated steel bracket for 
side of pole mounting. 

f. Conductors. Conductors from ballasts to fixtures 
shall be No. 10 AWG minimum size and shall conform 
to the provisions in subsection 623.02.07, “Conductors.” 

Color coding shall match the coding of the ballast 
leads. 

3. Incandescent Luminaires. Type and style of in- 
candescent luminaires, lamp equipment, and transformers 
shall be as specified. 

All side and end mounted luminaires shall be 
equipped with a two (2) inch slip-fitter. 

All side mounted incandescent luminaires shall be 
equipped with a porcelain heat barrier bushing, except 
that for multiple type luminaires, glass sleeving may be 
used. 

4. Soffit and Wall Mounted Luminaires and Lamps. 
Soffit and wall mounted luminaires shall be of the type or 
types specified. 

Soffit and wall mounted luminaires shall be weather- 
proof and corrosion resistant. Installation details shall be 
as shown on the plans. 

Each flush-mounted soffit luminaire shall consist of a 
cast metal body, a prismatic refractor mounted in a door 
frame, a prismatic glass reflector and a socket. The body 
shall have a continuous anchor ring and shall be provided 
with four two (2) inch conduit hubs. The door frame 
assembly shall be hinged, gasketed, and secured to the 
body by at least three machine screws. The refractor shall 
be clearly identified as to “street side” and shall be keyed 
so as to fit into the frame in only one way. 

Unless otherwise specified, each flush mounted soffit 
luminaire shall be furnished with an integral ballast 
mounted on a bracket so constructed that the light center 
of the mercury vapor lamps is within one-half (42) inch 
of the light center location for which the luminaire is de- 
signed. Where an existing flush mounted incandescent sof- 
fit luminaire is to be modified, the mounting bracket for 
the lamp socket or for the integral ballast shall be so de- 
signed that the existing tapped holes and machine screws 
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can be utilized for the attachment of the bracket to the 
fixture body. 

Each pendant soffit luminaire shall be furnished with 
aluminum finish, one and one-fourth (1%) inch top-tapped 
head for internal wiring, stepped or fluted reflector with 
latch attachment to head and safety chain, and refractor 
glassware with clampband attachment to reflector. The 
reflector shall have a specular aluminum anodized and 
sealed finish. Glassware shall be clearly identified as to 
“street side.” 

Each pendant soffit luminaire shall be furnished with 
an 11 gage minimum thickness, metal box (maximum 
dimensions of eight by nine by eleven inches (8” x 9” x- 
11’’)), and such box shall house the ballast for the lumi- 
naire. The box shall be provided with a gasketed cover 
with two captive screws and two chains to prevent drop- 
ping. Box shall be hot-dip galvanized. 

Each wall-mounted luminaire shall consist of a cast 
metal body of the dimensions shown on the plans. The 
lens frame shall be gasketed and shall allow servicing 
without detachment from the body. 

Cast metal bodies made of aluminum, which are to be 
flush mounted in concrete, shall be given a heavy coat of 
alkali-resistant bituminous paint on all surfaces to be in 
contact with concrete. The paint shall conform to Federal 
Specification MIL—P-6883. 

Unless otherwise specified, each soffit luminaire and 
each wall mounted luminaire shall be furnished with a hard 
glass type, 175 watt, mercury vapor lamp, ASA Type H 
39-22KB, with a minimum average rated life of 16,000 
hours. Each lamp socket shall be either repositioned or 
provided with an extension to locate the light center of 
the lamp within one-half (72) inch of that of a seven (7) 
inch light center lamp installed in the fixture. 

5. Pedestrian Undercrossing Fixtures—Fluorescent. 
Pedestrian undercrossing fluorescent lighting fixtures shall 
conform to the details shown on the plans and as pro- 
vided hereafter. 

The design of the fixture shall be submitted to the 
Engineer for approval before fabrication of the fixture is 
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started. If deemed necessary by the Engineer, one complete 
prototype fixture shall be delivered to the Engineer for 
approval at least thirty (30) calendar days before fabrica- 
tion of the contract fixtures. 

The shell of the fixture shall be of cast aluminum 
alloy, industrial type or Federal Class 18 aluminum, one- 
fourth (14) inch minimum thickness. 

The door shall be one piece of 6061 T6 aluminum al- 
loy, one-eighth (4%) inch minimum thickness. 

The “Zee” bars and clip angles shall be 3003 H15 or 
5005 H14 aluminum alloy, one-sixteenth (14) inch mini- 
mum thickness. 

Lens units shall consist of one and one-half (112) inch 
methyl-methacrylate rod, cut and fire glazed to provide a 
clear finish. Units shall conform to the dimensions shown 
on the plans. 

The continuous piano hinge shall be of Type 1100 
aluminum alloy. The piano hinge shall be riveted to the 
door section with one-eighth (%) inch aluminum rivets. 
Matching holes shall be drilled in the piano hinge and the 
lower edge of the fixture. The door assembly shall be 
attached after the shell is in place by three-eighths (%) 
inch 8—32 stainless steel, self-tapping screws. 

A captive, positive keyed, screw-type, latching device 
requiring a special wrench, shall be provided at the upper 
edge to secure the door in the closed position as shown 
on the plans. Two special wrenches shall be delivered to 
the Engineer. 

A neoprene gasket shall be attached to the frame to 
provide a cushion between the shell and the door. 

A chain or other satisfactory device shall be provided 
to prevent the door from coming in contact with the under- 
crossing wall when in the fully open position. 

The fixture shall be held in place by three three- 
eighths by eight inch (%” x 8”) anchor bolts with two nuts 
as shown on the plans. 

Surfaces of the fixtures in contact with concrete and 
with anchor bolts and nuts shall be painted with a heavy 
coat of alkali-resistant bituminous paint. The paint shall 
conform to Federal Specification: MIL—P-—6883. 

Each fixture shall contain a forty-eight (48) inch, T12, 
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reflectorized, rapid start, fluorescent lamp with thirty (30) 
degree aperture and with recessed, double contact base 
installed on the back side of the door directly behind the 
lens. 

Lampholders shall be listed by UL for outdoor use 
without an enclosure and with 1,500 milliamperes, rapid 
start, fluorescent lamps. One lampholder for each lamp 
shall be of the spring loaded type. 

The distance between the face of the lampholders for 
each lamp shall be designed to provide a compression of at 
least 0.10 inch on the spring type lampholder when the 
lamp is in place. The lamp shall have positive mechanical 
and electrical contact when the lamp is in place. The 
socket on the spring type lampholder shall have sufficient 
travel to permit installation of the lamp. Springs shall not 
be a part of the current carrying circuit. 

The ballast shall be of the high power factor type with 
weatherproof leads for operation of one forty-eight (48) 
inch rapid start lamp. Ballasts shall be listed by UL for 
outdoor operation on 110-125 volt, 60 cycle circuits and 
rated at 1,500 milliamperes. 

All wiring connections in the fixtures shall be termi- 
nated on a molded, phenolic, barrier type, two-pole termi- 
nal block rated at 15 amperes, 600 volts and shall have 
integral type, white waterproof marking strips. All current 
carrying parts of the terminal blocks shall be insulated from 
the fixture with integral plugs or strips to provide an insu- 
lating value in excess of the line to ground flashover volt- 
age. If the Contractor elects to use sectionalized terminal 
blocks each section shall be provided with an integral bar- 
rier on each side and shall be capable of rigid mounting 
and alignment. 

Conductors from terminal block to lampholders shall 
be No. 16 AWG minimum size, stranded, copper wire with 
TW or TF insulation, labeled by UL, rated at 600 volts 
and conforming to ASTM Designation D734. Splicing of 
lampholder conductors to the ballast leads shall be done 
by use of mechanically secure connectors. Color coding 
shall match the coding of the ballast leads. 

Sufficient slack shall be provided in conductors to 
allow the fixture door to be fully opened. 
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Holes for one (1) inch conduit shall be provided in 
both ends of the fixture. Unused holes shall be plugged 
with pressed metal closures. 

Exposed surfaces of the fixture shall be clean, uniform 
in appearance, and free from defects such as improper fit, 
dents, deep scratches and abrasions, burrs, roughness, off- 
square ends, holes off center or jagged, surface irregulari- 
ties, and other significant defects. Screws for attaching all 
components to fixture door such as “Zee” bars, ballast, 
and terminal block shall be tapped into door from inside 
only. No screwheads, nuts, or other fasteners shall be 
removable from the outside. 

Any defective parts of the fixture, as determined by 
the Engineer, before or after the fixture is installed, shall be 
removed and replaced. 

6. Sign Lighting Fixtures—Fluorescent. Each flu- 
orescent sign lighting fixture shall be designed for mounting 
at the bottom of the sign on an overhead sign structure as 
shown on the plans. The fixture shall be a fully enclosed 
type, raintight, dust-tight, corrosion-resistant, with hinged 
plastic cover. The fixture shall contain one lamp for signs 
up to seventy (70) inches in vertical dimension and two 
lamps for signs seventy (70) inches to and including one 
hundred twenty (120) inches in vertical dimension. 

Painting of fixtures will not be required. 

The light distribution of the fixture shall conform to 
the following: 


Angle from 
Fixture Candlepower Base Line 

One lamp 200 Max. 0 Degrees 
350 Min. 10 Degrees (low angle) 
1,000 Min. 48 Degrees (high angle) 

Two lamp 200 Max. 0 Degrees 
350 Min. 10 Degrees (low angle) 
2,500 Min. 66 Degrees (high angle) 


The ratio between high and low angle luminous inten- 
sities shall be between 2:1 and 3:1 for one-lamp fixtures 
and between 3:1 and 10:1 for two-lamp fixtures, with the 
higher ratios being preferable. Maximum intensity shall be 
at the high angle specified, plus or minus five (5) degrees. 

Luminous intensities shall be measured at a test dis- 
tance of thirty (30) feet with fixture in a still air ambient 


592 


SIGNALS AND LIGHTING 623 


temperature of seventy (70) degrees Fahrenheit. The 
“angle from base line” shall be the angle (on the sign side 
of the fixture) between a line parallel to the bottom surface 
of the fixture and the line along which measurements are to 
be taken, both lines at right angles to the length of the test 
unit. The lamps in the fixtures shall be operated so that 
each lamp will produce a corrected output of 3,400 
lumens. 

a. Housing. The shell of the fixture shall be fabri- 
cated of 0.064 inch minimum thickness, 3003 H14 alumi- 
num alloy sheet with Type 7072 alloy cladding or 
fabricated of other material which will provide equivalent 
strength and corrosion resistance. 

Maximum dimensions of the housing shall be seventy 
four (74) inches long (for seventy-two (72) inch nominal 
lamps), fourteen (14) inches wide and four (4) inches 
high. 

All external machine screw parts, lock washers, hinge 
pins, etc., shall be made of Type 316 stainless steel, except 
when otherwise shown on the plans. 

b. Reflector. The reflector shall be fabricated of 
0.020 inch minimum thickness, 3003 H14 aluminum alloy 
sheet with Type 1175 alloy cladding on the reflective side. 

The reflector surface shall be mechanically polished 
prior to anodizing. The finish process shall be performed 
before or after fabrication of the reflector and shall include 
the electrochemical brightening procedure using an acid 
process. The minimum weight of the protective oxide coat- 
ing shall be fifty (50) milligrams per square inch. The 
coating shall be sealed. 

The reflector may be constructed of weather-resistant, 
oriented polyester plastic film with specular metalized 
backing bonded to sheet aluminum in lieu of the reflector 
specified herein, providing it conforms to the photometric 
specification. 

Reflectors shall be protected during forming and 
assembling with secure coverings which shall be removed 
after the assembly has been completed. Reflectors shall 
have hemmed edges for safe handling. 

c. Cover. Cover shall be of acrylic material. 

Each plastic cover shall latch easily and securely in 
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place without the use of tools and shall be completely free 
from any tendency to loosen under high winds and vibra- 
tion. The cover shall be fitted with non-stretching safety 
cords, chain safety devices, or equivalent, which shall also 
serve as stops when the cover is hinged open. 

d. Gaskets. Gaskets shall be uniform and even tex- 
tured. Gaskets shall be neatly applied to thoroughly de- 
greased, clean surfaces with a suitable heat resistant 
adhesive, which will not allow the gaskets to slip at a 
temperature of one hundred sixty (160) degrees Fahren- 
heit (continuous). 

e. Ballasts. Ballasts shall be of the high power 
factor type and shall be capable of starting the lamps at 
zero (0) degrees Fahrenheit and above. Ballasts shail be for 
slimline lamps. Ballasts shall be listed by UL or Electrical 
Testing Laboratories for outdoor operation on 110-125 
volt, 60 cycle circuits and shall conform to the require- 
ments of ASA C82.1 and ASA C82.2. 

f. Lampholders. High voltage lampholders shall be 
listed by UL with a rating of 1,000 volts. Low voltage 
lampholders shall be listed by UL with a rating of 600 volts 
and shall de-energize the primary system of the ballast 
when a lamp is removed. No live parts shall be exposed 
during relamping. Lampholders shall be capable of ac- 
cepting slimline lamps. 

The distance between the face of the lampholders for 
each lamp shall be designed to provide a compression of 
at least 0.10 inch on the spring-type lampholder when the 
lamp is in place. The lamp shall have positive mechanical 
and electrical contact when the lamp is in place. The socket 
on the spring-type lampholder shall have sufficient travel 
to permit installation of the lamp. 

g. Lamps. Each fixture shall use one or two 72T8, 
cool white, slimline, fluorescent lamps which shall meet the 
requirements of ASA C78. 

The lamps shall operate in pairs from two-lamp bal- 
lasts, wherever possible. Two-lamp ballasts shall be the 
lead-lag type. Single or unpaired lamps shall be operated 
from a single lamp ballast. 

h. Terminal Blocks. All wiring connections in the 
fixtures and on the ballast chassis shall be terminated on 
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a molded, phenolic, barrier type, two-pole terminal block 
rated at 15 amperes, 1,100 volts, and shall have integral 
type, white waterproof marking strips. All current carry- 
ing parts of the terminal blocks shall be insulated from 
the fixture with integral plugs or strips to provide an in- 
sulating value in excess of the line-to-ground flashover 
voltage. If the Contractor elects to use sectionalized termi- 
nal blocks, each section shall be provided with an integral 
barrier on each side and shall be capable of rigid mounting 
and alignment. 

i. Fuses. Fuses shall be of the miniature, slow blow- 
ing type, with appropriate current and voltage rating. Fuse 
blocks shall be of the open clip type with phenolic base 
and screw terminals. 

j. Conductors. Conductors from ballasts to fixtures 
and fixture wires shall be No. 16 AWG minimum, 
stranded, copper wire with two sixty-fourths (24) inch 
plasticized polyvinyl chloride insulation, labeled by UL 
and conforming to “Standard for Flexible Cord and Fix- 
ture Wire” and “Proposed Investigation Thermoplastic In- 
sulation Appliance Wiring Material Rated 80C or 90C 
and 1,000 Volts,” for use in 1,000 volt fluorescent light 
circuits. Lampholder conductors shall be of sufficient 
length to extend from the high-voltage sockets to fixture 
terminal block. If splicing is necessary, the splice shall be 
insulated to a rating equal to or greater than that of the 
fixture wire. 

Color coding shall match the coding of the ballast 
leads. 

7. Sign Lighting Fixture—Incandescent. Each sign 
lighting fixture with an incandescent lamp shall be of the 
type as specified in the contract documents. 

Sign reflector fixtures shall be UL approved for out- 
door installation. The fixture shall consist of a cast iron 
hood with side outlet tapped for conduit and a symmetrical 
eight (8) inch steel refiector. The hood: shall be cadmium 
plated and finished with aluminum paint. 

The reflector shall have porcelain enameled finish, 
green on outside and white on inside. 

The fixture shall be furnished cae with 1900 
lumen traffic signal lamps. 
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8. Flashing Beacons. Where shown on the plans, 
flashing beacons shall be installed. Each beacon shall con- 
sist of a single section traffic signal head, conforming to 
the provisions in subsection 623.02.11(b)1., “Signal 
Faces,” with yellow or red lens as shown on the plans. 
Mounting of beacons, including spanwire mounting if re- 
quired, shall be as shown on the plans. 

Each flashing beacon control unit shall consist of a 
switch, 10 ampere plug fuse, radio interference suppressor, 
flasher, and terminal block housed in a single enclosure. 
The enclosure shall be NEMA Type 3R, galvanized in 
accordance with the provisions in subsection 623.02.10, 
“Galvanizing,” and shall be provided with top hinged 
cover and a hasp for sealing cover. Padlocks will be fur- 
nished by others. 

Switches shall be 10-ampere, toggle type, single-pole, 
two-wire, 120 volt, AC and shall be mounted at the top 
and center of the dead front panel. 

Radio interference suppressors shall conform to the 
provisions in subsection 623.02.11(a)5., “Radio Interfer- 
ence Suppressors.” 

The flasher shall be either a motor-driven device or an 
electronic device without tubes. 

Contacts shall be fine silver, silver alloy, or superior 
alternative material not less than three-eighths (%%) inch 
diameter, rated at 20 amperes, 115 volts. 

Flashers shall provide 50 to 60 flashes per minute, 
with equal on and off intervals. 

Flashers shall provide for two-circuit, alternate opera- 

tion of beacons and shall be furnished with plug-in mount- 
ing. 
: Terminal blocks shall be rated at 15 amperes, 600 
volts, shall be molded from phenolic material and shall be 
the barrier type with plated brass screw type terminals and 
integral type marking strips. 

Workmanship and materials shall be equal to that of 
first class electrical instruments. 

When flashing beacons are installed adjacent to or in 
conjunction with a traffic signal system, the flasher con- 
trol shall be installed in the controller cabinet unless other- 
wise shown on the plans. 
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9. Photoelectric Controls. Photoelectric controls, 
as specified in the special provisions or as shown on the 
plans, shall be capable of switching multiple lighting sys- 
tems directly or of switching series lighting systems through 
a high voltage controller. 

a. Types. The types of photoelectric controls shall 
be as follows: 

Type 1 photoelectric control shall consist of a photo- 
electric unit and a contactor in a single weatherproof 
housing. 

Type 2 photoelectric control shall consist of a photo- 
electric unit in a weatherproof housing and a separate con- 
tactor located in a traffic signal controller cabinet. 

Type 3 photoelectric control shall consist of a photo- 
electric unit and a separate contactor, each in a separate 
weatherproof housing. 

Photoelectric controls for pole-top mounting shall be 
furnished with slip-fitter, with minimum inside diameter of 
four (4) inches, terminal block, and with cable supports or 
clamps to support pole wires. 

A switch to permit manual operation of the lighting 
circuit shall be provided for each photoelectric control. 
Switches shall be of the single-hole mounting toggle type, 
single-pole, single-throw, rated at 12 amperes, 125 volts. 
Switches shall be furnished with an indicating nameplate 
reading “Auto-Test” and shall be connected in parallel 
with the load contacts of the photoelectric unit. 

b. Equipment Details. Equipment details shal! con- 
form to the following: 

Photoelectric Unit. The photoelectric unit shall con- 
sist of a light-sensitive element connected directly to a 
control relay without intermediate amplifications. The unit 
may be either the horizontal-sensing or zenith-sensing type 
and shall have a “turn-on” between one and five foot- 
candles and a “turn-off” at between one and one-half and 
five times “turn-on.” 

The photoelectric unit shall be the pole-top mounting 
type with slip-fitter, except that mounting brackets shall 
be used where pole-top mounting is not possible, installed 
at the locations shown on the plans and oriented as di- 
rected by the Engineer. 


597 


623 SIGNALS AND LIGHTING 


The photoelectric unit shall also conform to the fol- 
lowing: 

The supply voltage rating shall be 60-cycle, 105—130 
or 210-240 volts, as required. 

The load rating shall be 800 watts minimum, incan- 
descent, mercury vapor or fluorescent. 

The operating temperature range shall be from minus 
twenty (20) degrees Fahrenheit to plus one hundred fifty 
(150) degrees Fahrenheit. 

The power consumption shall be less than 10 watts. 

The base of the unit shall be provided with a 3-prong, 
EEI—NEMA standard, twist-lock plug mounting. 

Contactor. The contactor shall have contacts rated 
to switch the specified lighting load and shall be normally 
open, unless otherwise specified. 

The contactor shall be the mechanical armature type 
consisting of an operating oil, a laminated core, a laminated 
armature, contacts, and terminals. Contacts shall be fine 
silver, silver alloy, or superior alternative material. 

Contactor and Test Switch Housing. For Type 3 con- 
trol, the contactor and test switch shall be housed in a 
suitable NEMA Type 3R enclosure, galvanized in accord- 
ance with the provisions in subsection 623.02.10, “Gal- 
vanizing.”” A minimum of two and one-half (212) inches 
shall be provided between contactor terminals and end of 
enclosure for wiring connections. For Type 1 control, the 
enclosure shall house the test switch only. The raintight en- 
closure shall be mounted on the same standard as the 
photoelectric unit at a height of approximately six (6) feet 
above the base. 

For Type 2 control, the test switch shall be housed 
in the traffic signal controller cabinet with the contractor. 

Wiring. Conductors between the photoelectric unit 
and an external contactor shall be No. 14 AWG and shall 
be run inside the lighting standard, or in conduit, unless 
otherwise shown on the plans. 

10. Series Multiple Relays. Each series multiple 
relay shall be a single-pole, normally open, single unit relay 
in a weatherproof enclosure designed for pole mounting. 
The operating coil shall be designed and insulated for con- 
necting directly into a high-voltage series lighting circuit. 
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The load rating shall be 40 amperes, 125 volts, AC, unless 
otherwise specified in the contract documents. 

11. Series Multiple Transformers. Each series 
multiple transformer shall operate a 110 volt to 125 volt 
multiple load from a single-phase, 60 cycle, 6.6 ampere 
constant current, series circuit. Rating of the transformer 
shall be as shown on the plans. 

The secondary voltage shall have a permissible range 
from 118 volts (3% ) at full load to 130 volts maximum 
at no load. 

Transformers shall be insulated for operation on 
5,000 volt circuits and shall operate at rated volt-amperes 
continuously without exceeding fifty-five (55) degrees Cen- 
tigrade temperature rise above a forty (40) degree 
Centigrade ambient temperature as measured by change 
in winding resistance. 

The case shall be No. 16 gage, noncorrosive, pole 
base type. Three noncorrosive cable entrance sleeves, a 
minimum of one (1) inch in length, shall be provided. The 
sleeves shall be suitable for taped joints, without threads or 
wiping sleeve features. The unit shall be filled with a high 
melting point insulating compound and shall be hermeti- 
cally sealed to insure satisfactory operation under continu- 
ous submersion in water. The core and coil shall be 
mechanically attached to the case. 

Transformer leads shall be insulated with non-hygro- 
scopic material. Primary leads shall conform to the re- 
quirements in subsection 623.02.07, “Conductors.” There 
shall be two single-conductor primary leads and one two- 
conductor secondary lead extending nine (9) inches mini- 
mum outside of the sleeves. The secondary lead shall be 
a two-conductor, No. 12 AWG cable insulated for 600 
volts. 

Casing and cover shall be coated with a moisture re- 
sistant paint. 

12. Ballasts. Ballasts for mercury vapor lamps 
shall be designed for the primary current and types of 
lamps specified in the contract documents. 

Ballasts shall provide reliable lamp starting down to 
minus twenty (20) degrees Fahrenheit. 
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a. Multiple Circuit Ballasts. “Power factor for mul- 
tiple ballasts shall be better than ninety (90) percent and 
losses shall be less than fifteen (15) percent of lamp watts. 

At the option of the Contractor, mercury vapor lamp 
ballasts for 120 volt, 240 volt, or 480 volt multiple cir- 
cuits may be included as an integral part of the luminaire. 

Ballasts for multiple circuits shall be constant wattage 
type with nominal primary voltage rating of 120/140 or 
240/480 and with lamp current wave shape crest factor 
not to exceed 2.0 at rated line voltage. 

Integral ballasts for pedestrian and soffit luminaires 
shall be of high-reactance lag-type for operation of a single 
175 watt mercury vapor lamp on a nominal primary volt- 
age of 120 volts. Two primary taps shall be provided, 
one above and one below 120 volts. 

b. Series Circuit Ballasts. Primary and secondary 
windings shall be completely wrapped with layers of irradi- 
ated polyethylene tape to a minimum thickness of one- 
eighth (4%) inch. The layers of tape shall be fused together 
by heating to insure the exclusion of moisture and other 
contaminants. The complete assembly shall be dipped in 
insulating material conforming to ASA C89.1, Class F or 
H, capable of withstanding an operating temperature of 
one hundred fifty-five (155) degrees Centigrade to pro- 
vide a moistureproof coating. 

The voltage insulation of primary and secondary 
windings and associated leads shall meet or exceed the re- 
quirements of ASA C82.7. 

Name plate data shall conform to ASA C82.7. 

Rubber covered leads of non-integral ballasts shall be 
non-hygroscopic and the entrance of the leads into the bal- 
lasts shall have a watertight seal. 

Ballasts installed in pull boxes shall be protected from 
moisture by either encasing ballast in a neoprene water- 
proof jacket or constructing ballast with aluminum, brass, 
or galvanized steel casing and cover. The casing and cover 
shall be coated with a moisture resistant paint. 

Each ballast to be installed in a pull box shall be pro- 
vided with a handle and hanger as detailed on the plans. 

Ballasts for use for soffit luminaires shall conform to 
the following: 
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Ballast shall be furnished with mounting brackets 
attached and shall be equipped with terminal blocks for 
primary connections and lamp socket preconnected to the 
secondary for flush mounted luminaires and with terminal 
blocks for both primary and secondary connections for 
use with suspended luminaires. 

13. Step Down Transformers. Step down trans- 
formers in 480 volt circuits shall be 480/120 volt, 60 cycle 
type with volt-ampere ratings as shown on the plans. 
Transformers shall carry rated volt-amperes continuously 
without exceeding eighty (80) degrees Centigrade. Tem- 
perature rise above forty (40) degrees Centigrade ambient. 
The high voltage coil shall have two five (5) percent full 
capacity taps below normal. The low voltage coil may be 
either a single 120 volt coil or two 120 volt coils which 
may be parallel connected for 120 volt operation or series 
connected for 120-240 volt, three-wire operation. 

The case shall be fabricated of aluminum, brass or 
galvanized steel. The case shall be coated with moisture 
resistant paint. 

The unit shall be filled with a high melting point com- 
pound and shall be hermetically sealed to insure satis- 
factory operation under continuous submersion in water. 

Transformer leads shall be insulated with non-hygro- 
scopic material and shall extend at least nine (9) inches 
outside case seal. 

Each transformer to be installed in a pull box shall be 
provided with a handle and hanger as detailed on the 
plans. 


CONSTRUCTION 


623.03.01 General. All electrical construction shall 
be carried out by competent crews under the direction of 
able foremen of the Contractor, or by the manufacturer’s 
representatives. All workmanship shall be complete and in 
accordance with the latest accepted standards of the indus- 
try, as determined by the Engineer and the standard speci- 
fications that follow. 

Failure of the Engineer to note faulty workmanship 
during construction shall not relieve the Contractor of the 
responsibility for correcting the faults at his own expense. 
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623.03.02 Foundations. In placing concrete founda- 
tions for detectors, concrete shall be worked up between 
the channels by mechanical vibrating methods. The de- 
tector contact unit shall be removed during the time of 
installation. One (1) inch inspection holes shall be pro- 
vided at one (1) foot intervals, placed uniformly along 
each side of the centerline of nonremovable contact unit 
mounting pans. Concrete shall be worked up through 
the holes so as to insure that there are no voids below the 
contact unit mounting pan. Where the detector contact unit 
mounting pan is removable, concrete shall be smoothed 
even with pan support angles. The detector frame shall be 
set and the concrete shall be finished flush and true with 
the pavement surface. 

Concrete foundations shall rest on firm ground. 

Foundations shall be placed “in the solid’ and mono- 
lithic where practicable. For posts, standards, and ped- 
estals not on structures, the top two (2) inches of the 
concrete foundation shall be placed after the post, standard, 
or pedestal is in proper position. The exposed portions of 
the foundation shall be formed to present a neat appear- 
ance. 

After each post, standard, or pedestal on structures is 
in proper position, grout shall be placed under the base 
plate. The exposed portions shall be formed to present a 
neat appearance. Grout shall consist of one part by volume 
of Portiand cement and three parts of clean sand, shall 
contain only sufficient moisture to permit packing, and 
shall be cured by keeping it damp for three (3) days. 

Forms shall! be true to line and grade. Tops of founda- 
tions for posts and standards, except special foundations, 
shall be finished to curb or sidewalk grade or as directed by 
the Engineer. Forms shall be rigid and securely braced in 
place. Conduit ends and anchor bolts shall be placed in 
proper position and to proper height, and shall be held 
in place by means of a template until the concrete sets. 

Plumbing of standards shall be accomplished by adjust- 
ing nuts before grouting or before the foundation is 
finished to final grade. Shims, or other similar devices for 
plumbing or raking of posts, standards, or pedestals will 
not be permitted. 
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Both forms and ground which will be in contact with 
the concrete shall be thoroughly moistened before placing 
concrete. Forms shall not be removed until the concrete 
has thoroughly set. 

Ordinary surface finish, as specified in subsection 502.- 
03.18, “Ordinary Surface Finish,” shall be applied to ex- 
posed surfaces of concrete. 

Where obstructions prevent the construction of a 
planned foundation, the Contractor shall construct an 
effective foundation satisfactory to the Engineer. 

The foundations shown on the plans shall be extended 
if conditions require additional depth, and such additional 
work, if ordered by the Engineer, will be paid for as extra 
work as provided in subsection 104.03, “Extra Work.” 

Unless otherwise shown on the plans, all standards to be 
relocated shall be provided with new foundations. 

When a foundation is to be abandoned in place, the top 
of foundation, anchor bolts, and conduits shall be removed 
to a depth of five-tenths (0.5) foot below surface of side- 
walk or unimproved ground. The resulting hole shall be 
backfilled with material equivalent to the surrounding 
material. 


623.03.03 Excavating and Backfilling. The excava- 
tions required for the installation of conduit, foundations 
and other appurtenances shall be performed in such a 
manner as to avoid any unnecessary damage to street, side- 
walks, landscaping, and other improvements. The trenches 
shall not be excavated wider than necessary for the proper 
installation of the electrical appurtenances and foundations. 
Excavation shall not be performed until immediately be- 
fore installation of conduit and other appurtenances. The 
material from the excavation shall be placed in a position 
that will not cause damage or obstruction to vehicular and 
pedestrian traffic nor interfere with surface drainage. 

Unless otherwise permitted in writing by the Engineer, 
all surplus excavated material shall be removed and dis- 
posed of within forty-eight (48) hours outside the highway 
right of way in accordance with the provisions in subsec- 
tion 107.14, “Disposal of Material Outside the Highway 
Right of Way.” 


603 


623 SIGNALS AND LIGHTING 


The excavations shall be backfilled in conformance with 
the provisions in Section 207, “Backfill.” 

Excavations after backfilling shall be kept well filled and 
maintained in a smooth and well-drained condition until 
permanent repairs are made. 

All excavations shall be filled, and sidewalks, pavement, 
and landscaping restored at each intersection prior to ex- 
cavating at any other intersection, unless otherwise per- 
mitted by the Engineer. 

Excavations in the street or highway shall be performed 
in such a manner that not more than one traffic lane is 
restricted in either direction at any time. 


623.03.04 Removing and Replacing Improvements. 
Improvements such as sidewalks, curbs, gutters, Portland 
cement concrete and asphalt concrete pavement, base 
material, lawns, and plants, and any other improvements 
removed, broken, or damaged by the Contractor’s opera- 
tions, shall be replaced or reconstructed with the same kind 
of material as found on the work or with materials of equal 
quality. The new work shall be left in a serviceable con- 
dition satisfactory to the Engineer. 

Whenever a part of a square or slab of existing con- 
crete sidewalk or driveway is broken or damaged, the 
entire square or slab shall be removed and the concrete 
reconstructed as above specified. 

The outline of all areas to be removed in Portland 
cement concrete sidewalks and driveways and in pave- 
ments shall be cut to a minimum depth of one and one-half 
(112) inches with an abrasive type saw prior to removing 
the sidewalk, driveways, and pavement material. The cut 
for the remainder of the required depth may be made by a 
method satisfactory to the Engineer. Cuts shall be neat and 
true with no shatter outside the removal area. 


623.03.05 Standards, Steel Pedestals, and Posts. 
Standards for traffic signals and electroliers, and steel 
pedestals for cabinets and other similar equipment shall 
be located as shown on the plans. 

Posts, poles, standards, and pedestals, except concrete 
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pedestals cast in place, shall not be erected until the 
foundation has set at least seventy-two (72) hours. 

Holes left in the shafts of existing standards, due to 
removal of equipment or mast arms, shall be repaired by 
welding in a suitable disk, grinding smooth and painting as 
provided for repairing damaged galvanized surfaces in Sec- 
tion 715, “Galvanizing.” 

When directed by the Engineer, existing standards to be 
relocated or reused in place shall be repaired prior to 
repainting or regalvanizing. Large dents shall be removed, 
shafts shall be straightened and portions which are in poor 
condition due to corrosion or damage shall be replaced. 
Extent of repairs or replacements will be determined by the 
Engineer and said repairs or replacements ordered by the 
Engineer will be paid for as extra work as provided in 
subsection 104.03, “Extra Work.” 


623.03.06 Conduit. All conductors shall be run in 
conduit, except for overhead and temporary installations 
and where conductors are run inside poles. 

Conduit and fittings to be installed on the surface of 
poles or in structures and foundations shall be rigid metal 
type as specified above for underground installations. 

All conduit installed on the surface of poles or struc- 
tures or other exposed locations shall be unpainted zinc 
coated metal. 

Where nonmetallic conduit is to be installed, the con- 
duit run between a structure and the nearest pull box shall 
be of the rigid metal type. 

Installation of conduit shall conform to the provisions of 
the Code. 

Where a pull box is installed adjacent to the base of a 
standard (except a traffic signal standard) or a sign struc- 
ture post, conduit installed from the pull box to the stand- 
ard or post shall not be less than one and one-half (112) 
inches in diameter. 

Where pull boxes are installed adjacent to the base of a 
signal standard or controller pedestal, conduit installed 
between pull boxes and the standard or pedestal shall not 
be less than two (2) inches in diameter, unless otherwise 
shown on the plans. 
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It shall be the option of the Contractor, at his expense, 
to use conduit of larger size than shown on the plans, if 
desired, and where used, it shall be for the entire length of 
the run from outlet to outlet. No reducing couplings will 
be permitted. 

The ends of all conduits, whether shop or field cut, shall 
be reamed to remove burrs and rough edges. Cuts shall be 
made square and true so that the ends will butt or come 
together for the full circumference thereof. Nonmetallic 
type conduit shall be cut with a hacksaw or other approved 
tool. Nonmetallic type conduit connections shall be made 
of the solvent weld type. Slip joints or running threads 
will not be permitted for coupling conduit. When a stand- 
ard coupling cannot be used for coupling metal type con- 
duit, an approved threaded union coupling shall be used. 
The threads on all ferrous metal conduit shall be painted 
with rust preventive paint before couplings are made up. 
All couplings for metal type conduit shall be screwed up 
until the ends of the conduits are brought together, pro- 
viding a good electrical connection througout the entire 
length of the conduit run. Where the coating on ferrous 
metal conduit has been damaged in handling or installing, 
such damaged places shall be painted with rust preventive 
paint. 

Exposed ungalvanized threads on ferrous metal type 
conduit resulting from field cuts shall be painted with rust 
preventive paint. 

All metal type conduit ends shall be threaded and shall 
be capped with standard pipe caps until wiring is started. 
When caps are removed, the threaded ends shall be pro- 
vided with approved conduit bushings. Nonmetallic type 
conduit ends shall be capped until wiring is started. 

Nonmetallic conduit fittings for connecting nonmetallic 
conduit to rigid metal conduit shall be threaded on the 
metal conduit side. 

Conduit stubs from electrolier bases shall extend at least 
six (6) inches from face of foundation and at least eight- 
een (18) inches below top of foundation. Conduit stubs 
on structures shall be as shown on the plans. 

The location of ends of all conduits in structures, or 
terminating at curbs, shall be marked by a “Y” at least 
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three (3) inches high cut into the face of curb, gutter, 
or wall, directly above the conduit and above grade line. 

Conduit bends, except factory bends, shall have a radius 
of not less than six times the inside diameter of the 
conduit. Where factory bends are not used, conduit shall 
be bent, without crimping or flattening, using the longest 
radius practicable. 

Conduit shall be laid to a depth of not less than eighteen 
(18) inches below the curb grade in the sidewalk areas and 
curbed paved median areas, twenty-four (24) inches below 
highway pavement grade in road areas and finished grade 
in all other areas, except that conduit may be laid on top 
of the existing pavement within new curbed median strips 
being constructed on top of said pavement. 

Existing pavement shall not be disturbed without the 
approval of the Engineer. Where conduit is to be placed 
under existing pavement, a hole larger than the conduit 
shall be predrilled and the conduit installed by hand. In 
the event obstructions are encountered, upon approval of 
the Engineer, small test holes may be cut in the pavement 
to locate obstructions. Jacking may be used when a pipe 
of sufficient diameter to contain the conduit is used as a 
sleeve for the conduit. The conduit shall be installed in the 
sleeve by hand. 

Jacking or drilling pits shall be kept two (2) feet clear 
of the edge of any type of pavement wherever possible. 
Excessive use of water, such that pavement might be 
undermined or subgrade softened, will not be permitted. 

Bottom of trenches for rigid nonmetallic conduit shall 
be relatively free of sharp irregularities which would cause 
pinching and excessive bending of the conduit. The first 
six (6) inches of backfill shall be free of rocks. 

Conduit to be placed beneath railroad tracks shall 
comply with the following: 


The conduit shall be wrapped rigid metal type, one and 

one-half (142) inch minimum size and shall be placed to 
a minimum depth of three (3) feet below bottom of tie. 
The near side of each conduit jacking pit shall be con- 
— structed not less than twelve (12) feet from the centerline 
_ of track. 
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When the jacking pit is to be left overnight it shall be 
substantially covered with planking in a manner satisfac- 
tory to the Engineer. 


Conduit terminating in standards or pedestals shall ex- 
tend approximately two (2) inches vertically above the 
foundation and shall be sloped towards the handhole open- 
ing. Conduit entering concrete pull boxes shall terminate 
two (2) inches inside the box wall and not less than two 
(2) inches above the bottom, and shall be sloped toward 
top of box to facilitate pulling of conductors. Conduit 
entering through the bottom of a pull box shall be located 
near the end walls to leave the major portion of the box 
clear. At all outlets, conduits shall enter from the direction 
of the run. 

Conduit for future use in structures, leading to points 
below grade of pull box, shall be threaded and capped. 

Where existing rigid metal conduit systems are to be 
modified or extended, rigid metal conduit only shall be 
installed. 

Where new pull boxes are placed in existing conduit 
runs, the conduit shall be fitted with threaded bushings 
and bonded. 

Conduit run on the surface of structures shall be secured 
with galvanized malleable iron clamps spaced not more 
than five (5) feet apart. 

Conduit leading to soffit, wall, or other lights or Riis 
below the grade of the pull box shall be sealed by means of 
an approved sealing fitting and sealing compound. 

Attention is directed to subsection 623.03.09, “Bonding 
and Grounding.” 

A No. 12 AWG TW insulated copper pull wire shall be 
installed in all conduits which are to receive future con- 
ductors. At least two (2) feet of pull wire shall be doubled 
back into the conduit at each termination. 

Existing underground conduit without conductors to be 
incorporated into a new system shall be cleaned with a 
mandrel or cylindrical wire brush and blown out with 
compressed air. 

Conduit runs shown on the plans may be changed 
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with the approval of the Engineer, to avoid underground 
obstructions. 


623.03.07 Pull Boxes. Pull boxes shall be installed 
at the locations shown on the plans, or in Jong runs, they 
shall be spaced at not over two hundred (200) feet. It 
shall be the option of the Contractor, at his expense, to in- 
stall additional pull boxes that he may desire to facilitate 
his work. 

Tops of pull boxes shall be flush with the surrounding 
grade or top of adjacent curb, except that in unpaved areas 
where a pull box is not immediately adjacent to and pro- 
tected by a concrete foundation, pole or other protective 
construction, the box shall be buried twelve (12) inches 
below grade and shall be marked by a pull box marker 
placed adjacent to the pull box. Where practical, pull boxes 
shown in the vicinity of curbs shall be placed adjacent to 
the back of curb, and pull boxes adjacent to standards shall 
be placed along the side of foundations as shown on the 
plans. 


623.03.08 Wiring. Wiring shall conform to the pro- 
visions of the Code. 

Powdered soapstone, talc, or other inert lubricant shall 
be used in placing conductors in conduit. 

Where conduit is of the nonmetallic type, conductors 
shall be pulled by hand and the use of winches or other 
power actuated pulling equipment will not be permitted. 

All signal light conductors, except branch neutrals, shall 
be run continuously without splices from a terminal block 
located in a cabinet, compartment, or signal head, to a 
similarly located terminal block. Signal light conductors 
shall not run to a terminal block on a standard unless they 
are to be connected to signal head that is mounted thereon. 

Branch signal light neutrals may be spliced in pull boxes. 

Where an existing signal system is being modified, the 
signal conductors may be spliced where shown on the 

lans. 
E When new conductors are to be added to existing con- 
ductors in the conduit, all conductors shall be removed 
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and both old and new conductors shall be pulled through 
as a unit. 

Sufficient signal light conductors shall be provided to 
perform the functional operation of the signal system and, 
in addition thereto, three spare conductors of size equal 
to the largest signal light conductor in the run, except neu- 
tral, shall be provided throughout the signal light system, 
unless otherwise shown on the plans. At least five (5) feet 
of slack shall be left for each conductor at each signal 
or lighting standard, or combined standard, and at least 
two (2) feet of slack at each pull box. Where signal or 
series lighting conductors are contained in a conduit within 
the standard, the five (5) feet of slack in conductors will 
not be required. 

Where signal conductors are run in lighting standards 
containing high-voltage series street lighting conductors, 
either the signal conductors or the lighting conductors shall 
be encased in flexible or rigid metal conduit, to a point 
where the two types of conductors are no longer in the 
same raceway. Where telephone circuits are installed ad- 
jacent to high voltage circuits, the telephone conductors 
shall be encased in flexible metal conduit. 

Where pressure sensitive vehicle detectors are to be in- 
stalled, a separate conductor, except neutral, shall be run 
continuously without splices for the controller cabinet to 
each detector element. The detector neutral conductor, 
when required, and the neutral for pedestrian push button 
circuits shall be separate from the signal light circuit 
neutral. Branch neutrals may be spliced in pull boxes. 

The shield of shielded cable shall be grounded at the 
amplifier or transceiver chassis. 

Where ballasts or transformers are used, series lighting 
conductors shall be run from ballast to ballast, transformer 
to transformer, and from ballast or transformer to service. 
Splices will be permitted only at ballasts or transformers, 
except where runs are more than four hundred (400) feet 
between units. 

Where ballasts or transformers are not used, series light- 
ing cable shall be run without splices from luminaire to 
luminaire and from service to luminaire. 
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Multiple lighting conductors may be spliced in bases of 
standards or in pull boxes adjacent thereto. 

Where more than one conductor enters a ballast sleeve, 
the insulation and taping shall be applied between the con- 
ductors in such a manner as to provide a watertight joint. 
The splice shall be capable of satisfactory operation under 
continuous submersion in water. 

Conductors shall be joined by the use of approved con- 
nectors, or other methods approved by the Engineer. All 
splices, with or without connectors, shall be soldered by 
the pouring or dipping method. 

Soldering of pressure connectors may be omitted pro- 
vided the connectors are applied with a ratchet type crimp- 
ing tool which will not release the connector until the 
crimping operation is completed. The sleeve shall be com- 
pressed on the end. The finished connection shall comply 
with the requirements of Federal Specification MIL—T-— 
7928. 

Conductor insulation shall be well penciled, trimmed 
to conical shape and roughened before applying splice 
insulation. Splice insulation shall consist of layers of 
thermoplastic electrical insulating tape not over seven 
thousandths (0.007) inch thick conforming to Federal 
Specification MIL-—I—7798, applied to a thickness equal 
to and well lapped over the original insulation, except that 
on high voltage and multiple lighting conductor splices, 
two layers of synthetic oil resistant rubber tape conforming 
to the requirements of the current ASTM Designation 
D119, shall be applied over the conductor before placing 
the thermoplastic tape. The splice shall then be well 
covered with at least two layers of asphalt impregnated 
open mesh fabric tape, and a coating of high grade insulat- 
ing paint or similar material. At least two (2) feet of 
slack shall be left for each conductor at each splice. 

In lieu of the splice insulation shown on the plans, the 
Contractor may elect to use, without soldering, either: 


(a) A cast insulation of self-curing epoxy resin which 
is compatible with wire insulation to form a moisture re- 
sistant joint. The resin shall be resistant to weather and 
aromatic and straight chain solvents and, in addition, shall 
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not sustain combustion. The resin shall be poured into 
molds of dimensions suitable for the splice; or 

(b) A pin and receptacle, locking type connector with 
waterproof housing, capable of being disconnected with- 
out damage. 

The pin shall be of medium hard copper material with 
the portion to be crimped onto the conductor fully an- 
nealed. 

The receptacle shall be of copper material fully an- 
nealed. 

The pin and the receptacle shall be of such size that they 
shall have at least ninety (90) percent conductivity when 
crimped onto the conductor ends. 

Both the pin and the receptacle shall have centrally 
located recessed locking areas which shall match comple- 
mentary areas of the housing. 

The receptacle shall establish contact pressure with the 
pin through the use of a copper beryllium sleeve spring 
and the receptacle and pin shall lock together so that 
the connection will be maintained when a minimum force 
of twenty (20) pounds tension pull is applied to the 
attached conductors. 

Separate housings shall be provided for the pin and 
the receptacle, each housing made of water resisting, syn- 
thetic rubber suitable for direct burial in the ground or 
installation in the direct sunlight. 

Each housing shall have an interior arrangement, com- 
plementary to the pin and the receptacle, suitable to receive 
and securely retain the pin and the receptacle, also a sec- 
tion to form a water-seal around the conductor and also a 
section to provide a water-seal between the housings at the 
point of disconnection. 

A small slot or vent shall be provided along the housings 
to permit the exclusion of air. Sufficient silicon type in- 
sulating compound to fill all the voids in the assembly shall 
be placed in the housings before installing the pin and the 
receptacle. 

The pin and receptacle connector shall be installed in 
accordance with the manufacturer’s instructions. 
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At least three (3) feet of slack shall be left for each 
conductor at each splice. 
Ends of spare conductors shall be taped. 


Small permanent identification bands shall be marked 
as detailed in the conductor table following subsection 
623.02.07, “Conductors.” The bands shall be securely at- 
tached to conductors in pull boxes and near the end of each 
conductor where conductors are terminated. Where circuit 
and phase are clearly indicated by conductor insulation, 
bands need not be used. 

Permanent identification bands shall be embossed 6 mil, 
oil resistant polyvinyl chloride tape with pressure-sensitive 
backing. Tape shall be of a type such that embossed sym- 
bols contrast with the background color. Conductors within 
fixtures or cabinets shall be cabled together with self- 
clinching nylon cable ties, waxed lacing, or other method 
approved by the Engineer. 


- 623.03.09 Bonding and Grounding. Metallic cable 
sheaths, metal conduit, nonmetallic conduit grounding 
wire, ballast and transformer cases, service equipment, sign 
switches, anchor bolts, and metal poles and pedestals shall 
be made mechanically and electrically secure to form a 
continuous system, and shall be effectively grounded. 
Bonding and grounding jumpers shall be copper wire or 
copper strap of the same cross sectional area as No. 6 
AWG for series lighting systems and No. 8 AWG for 
all other systems. 

Bonding of standards and pedestals shall be by means 
of a bonding strap attached to an anchor bolt or a three- 
sixteenth (*4.¢) inch, or larger, brass or bronze bolt in- 
stalled in the lower portion of the shaft. 

One side of the secondary circuit of series-multiple and 
step down transformers shall be grounded. 

Grounding of metal conduit, service equipment, and 
neutral conductor at service point shall be accomplished as 
required by the Code and the serving utility, except that 
grounding conductors shall be No. 6 AWG, or equal. 

For bonding purposes in all nonmetallic type conduit, a 
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bare No. 6 AWG copper wire shall be run continuously 
in circuits used for series lighting, and a bare No. 8 AWG 
copper wire shall be run continuously in all other circuits. 
In lieu of the continuous copper ground wire, a ground 
rod, when approved by the Engineer, may be installed at 
each pole or standard. 

Where nonmetallic conduit is to be installed for future 
conductors, the above mentioned copper wire may be 
omitted. 

At each multiple service point, unless otherwise shown 
on the plans, a ground electrode shall be furnished and 
installed. Ground electrodes of steel or iron shall be one- 
piece lengths of galvanized rod or pipe at least three- 
fourths (54) inch in diameter. Electrodes of nonferrous 
materials, or their approved equivalent, shall be not less 
than one-half (12) inch in diameter. Ground electrodes 
shall be installed in accordance with the provisions of the 
Code. The service equipment shall be bonded to the ground 
electrode by use of a ground clamp and No. 6 AWG cop- 
per wire, enclosed in a one-half (12) inch diameter 
conduit. 

When a ground connection is required in a series lighting 
system, a plug cutout, as shown on the plans, shall be con- 
nected into the circuit and installed in a pull box. The plug 
shall be grounded to a water pipe or ground electrode. 

Where a metal conduit system parallels, or crosses, a 
permanent water system in accessible areas, grounding 
jumpers shall be installed at intervals not exceeding five 
hundred (500) feet. 

Ground clamps for service grounding and for grounding 
of equipment on wood poles shall be a one-half (12) inch 
galvanized, malleable iron conduit hub with swivel feature. 

On wood poles, all equipment mounted less than eight 
(8) feet above ground surface shall be grounded. 

Bonding of metallic conduit in concrete pull boxes shall 
be by means of galvanized grounding bushings and bonding 
jumpers. 

Bonding of metallic conduit in steel pull boxes shall be 
by means of locknuts, one inside and one outside of the 
box. 
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623.03.10 Service. New service points may be shown 
on the plans as “approximate location” or “service point 
not yet established,” in which case the Contractor shall 
determine the exact locations from the serving utility. 

At all new and modified service locations the Contractor 
shall furnish conduit, conductors, and all other necessary 
material to complete the installation of the service riser. 

Where the Contractor is required to install the service 
on a utility-owned pole, the positioning of the riser and 
service equipment will be determined by the serving utility. 

Service riser conduit shall terminate with a service head 
or shall be sealed to prevent the entrance of water, as 
approved by the serving utility. 

Where a meter is required, a meter socket, approved by 
the serving utility, complete with manual circuit closing 
device and sealing rings shall be furnished and installed. 

Service equipment for multiple lighting or traffic signal 
systems, or both, shall include a two-wire or three-wire 
solid neutral, fused switch designed to handle the voltages 
shown on the plans. The switch shall be enclosed in a 
NEMA Type 3R raintight enclosure which shall be pro- 
vided with a top hinged cover, hasp for sealing cover, and 
provisions for locking the handle in the “On” and “Off” 
positions, and shall be galvanized in conformance with 
the provisions in subsection 623.02.10, “Galvanizing.” The 
padlock will be furnished by others. 

Conduit for multiple lighting or traffic signal service shall 
not be less than one (1) inch in size. Conduit for series 
lighting service shall not be less than one and one-half 
(112) inches in size. 

Each multiple service installation shall be grounded in 
accordance with the provisions in subsection 623.03.09, 
“Bonding and Grounding.” 

A street light bypass switch of 5,000 volt rating shall be 
connected to control each series lighting circuit. The by- 
pass switch shall be enclosed in a NEMA Type 3R, cutout 
box of the following sizes: eighteen by ten by six inch 
(18” x 10” x 6”) for one bypass switch and eighteen by 
twenty-four by six inch (18” x 24” x 6”) for two bypass 
switches. 
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The cutout box shall be fitted with a cover permanently 
inscribed “Danger—High Voltage.” The cover shall be 
attached to the box to form a raintight plate and shall 
require tools for removal. The cutout box shall be installed 
not less than eight (8) feet above the ground. The cutout 
box and cover shall be galvanized in accordance with the 
provisions in subsection 623.02.10, “Galvanizing.” 

The service pole and all service equipment and wiring 
on the service pole and the installation thereof shall be 
considered as included in the contract item of electrical 
work involved and no additional compensation will be al- 
lowed therefor. 

Upon request of the Contractor, the Engineer will ar- 
range with the serving utility to complete service connec- 
tions for both temporary and permanent installations and 
the Contractor shall pay all required costs and fees there- 
for. 

Upon request of the Contractor, the Engineer will ar- 
range for furnishing electrical energy. Energy used prior 
to completion of the contract will be charged to the Con- 
tractor, except that the cost of energy used for public 
benefit, when such operation is ordered by the Engineer, 
will be at the expense of the State or local authorities. 


623.03.11 Field Tests. Prior to completion of the 
work, the Contractor shall cause the following tests to be 
made on all traffic signal, sign illumination, and lighting 
circuits, in the presence of the Engineer. 


(a) Continuity. Each circuit shall be tested for continu- 
ity. 

(b) Ground. Each circuit shall be tested for grounds. 

(c) Megger. A megger test shall be made on each cir- 
cuit between the circuit and a ground. The insulation resist- 
ance shall not be less than the values specified in the 
provisions of the Code. 

(d) Functional. A functional test shall be made in 
which it is demonstrated that each and every part of the 
system functions as specified or intended. 

The functional test for each new or modified traffic sig- 
nal system shall consist of not less than five (5) days of 
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continuous, satisfactory operation. If unsatisfactory per- 
formance of the system develops, the condition shall be 
corrected and the test shall be repeated until the five (5) 
days of continuous satisfactory operation is obtained. 

The functional test for each highway lighting system and 
sign illumination system shall consist of an operational test 
for two consecutive nights according to the regular lighting 
schedule. 

The functional test for each flashing beacon system shall 
consist of not less than five (5) days of continuous, satis- 
factory operation. 

A continuous two (2) day burning test shall be made on 
each pedestrian undercrossing lighting system before final 
acceptance. 

Functional tests shall not start on a Friday, or on the 
day preceding a legal holiday. 

Shutdown caused by factors beyond the Contractor’s 
control shall not constitute discontinuity of the functional 
test. 

- (e) High Voltage. The Contractor shall perform, on 
high-voltage series lighting circuits, a high-voltage test con- 
sisting of an 8,400 volt, 60 cycle alternating current be- 
tween the conductors and a ground for five (5) consecutive 
minutes with the two ends of the circuit connected together. 
The initially applied voltage shall be applied to the entire 
completed circuit and shall not be greater than the rated 
voltage of the cable and the rate of increase shall be ap- 
proximately uniform and not over one hundred (100) 
percent in one hundred (100) seconds nor less than one 
hundred (100) percent in sixty (60) seconds. The voltage 
shall be increased to the value of 8,400 volts root mean 
square and held at this value for five (5) minutes. 

When approved by the Engineer, the Contractor may, in 
lieu of the above 8,400 volt test, perform a high-voltage 
series lighting test consisting of the open circuit voltage of 
the connected constant current transformer between con- 
ductors and ground. 

The high-voltage test shall not be performed on existing 
circuits or equipment. This shall in no way relieve the 
Contractor from his responsibility for malfunctioning of 
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existing lighting circuits due to his making splices in or 
connecting to the circuits, and such malfunctions shall be 
corrected to the satisfaction of the Engineer. 


Any fault in any material or in any part of the installa- 
tion revealed by these tests shall be replaced or repaired by 
the Contractor at his expense in a manner approved by 
the Engineer, and the same test shall be repeated until no 
fault appears. 


623.03.12 Painting. Painting of electrical equipment 
and materials shall conform to the provisions in Section 
614, “Painting,” with the following additions and modifica- 
tions: 

Paint materials for electrical installation, unless other- 
wise specified, shall conform to the provisions in Section 
714, “Paints.” 

Factory or shop cleaning methods for metals will be 
acceptable if equal to the methods specified herein. 

In lieu of the temperature and seasonal restrictions for 
painting as provided in Section 614, “Painting,” paint may 
be applied to equipment and material for electrical installa- 
tions at any time approved by the Engineer. 

All ferrous surfaces to be painted shall be cleaned as 
provided in said Section 614, “Painting,” prior to applying 
the vinyl wash primer or prime coat. Blast cleaning of 
galvanized metal surfaces in good condition, as determined 
by the Engineer, will not be permitted. 

Existing equipment to be painted in the field, including 
State-furnished equipment, shall be washed with a stiff 
bristle brush using a solution of water containing two table- 
spoonsfuls of heavy duty detergent powder per gallon. 
After rinsing, all surfaces shall be wire brushed with a 
coarse, cup shaped, power driven brush to remove all 
poorly bonded paint, rust, scale, corrosion, grease, or dirt. 
Any dust or residue remaining after wire brushing shall 
also be removed prior to priming. 

Galvanized metal poles and metal guard posts will not 
require painting. 

Two finishing coats of Aluminum Paint, Finish Coat, 
Section 714, “Paints,” shall be applied to the following 
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nongalvanized equipment: controller cabinets, reused light- 
ing and signal standards, and reused luminaires; and to 
exterior surfaces and ungalvanized steel edges of raintight 
enclosures (switches, service, control equipment, trans- 
formers, etc. ). 

Interior of signal hoods, louvers, and front faces of back 
plates shall be finished with two coats of Enamel; Traffic 
Signal, Lusterless, Black, as provided in Section 714, 
“Paints,” except that factory enamel finish in good condi- 
tion will be acceptable. 

Painting of outside of signal heads and other signal 
equipment which have been factory enameled in dark olive 
green and are in good condition, may be omitted. 

Factory finish on new equipment will be acceptable if 
of proper color and if equal in quality to the specified 
finish. 

Conduit and conduit fittings above ground shall be pre- 
pared and finished in the same manner as the adjacent 
standard or post. 

- Signal heads, signal head mounting, brackets and fittings, 
outside of hoods, pedestrian push button housings, pedes- 
trian signal head housings and hoods, and back faces of 
back plates shall be finished with two coats of Enamel; 
Traffic Signal, Dark Olive Green, as provided in Section 
714, “Paints.” 

Reused equipment previously finished as specified in 
subsection 623.02.10, “Galvanizing” shall be given a spot 
finishing coat on newly primed areas, followed by one 
finishing coat over the entire surface. 

Reused galvanized equipment with extensively rusted 
areas shall be cleaned and painted as provided for non- 
galvanized equipment. 

Small rusted or repaired areas of reused galvanized 
equipment shall be cleaned and painted as provided in Sec- 
tion 715, “Galvanizing,” for repairing damaged galvanized 
surfaces. 

New galvanized equipment shall not be painted. 

All paint coats may be applied either by hand brushing 
or by approved spraying machines in the hands of skilled 
operators. The work shall be done in a neat and workman- 
like manner. The Engineer reserves the right to require 
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the use of brushes for the application of paint, should the 
work done by the paint spraying machine prove unsatis- 
factory or objectionable, as determined by the Engineer. 


623.03.13 Raising or Relocating Existing Pressure- 
Sensitive Detectors. Raising existing pressure-sensitive 
detectors to grade shall be accomplished by removing the 
existing concrete from the detector frame and filling with 
concrete around the frame at the new grade, unless other- 
wise specified. 

When detectors are to be relocated, either the existing 
detector contact unit shall be installed in a new frame and 
foundation, or the existing frame, if in good condition as 
determined by the Engineer, may be set in a new founda- 
tion. The hole left by removing the detector frame shall 
be filled with concrete. 


623.03.14 Salvaging and Reinstalling or Stockpiling 
Electrical Equipment. 

(a) Salvaging Electrical Equipment. Where shown on 
the plans or ordered by the Engineer, existing electrical 
equipment, including controllers, cabinets, signal heads, 
luminaires, standards, mast arms, ballasts, transformers, 
service equipment, pull boxes, detector frames to be re- 
located, and detector contact units shall be removed and 
salvaged. 

Care shall be exercised in removing and salvaging elec- 
trical equipment so that it will remain in its original form 
and existing condition whenever possible. Attention is 
directed to the provisions in subsections 107.11, “Respon- 
sibility for Damage Claims” and 107.12, “Protection and 
Restoration of Property and Landscape.” The Contractor 
will be required to replace, at his expense, any of the 
above-mentioned electrical equipment, which, as deter- 
mined by the Engineer, has been damaged or destroyed by 
reason of his operations. 

Unless otherwise specified, underground conduit, con- 
ductors, foundations, and detector frames not reused shall 
become the property of the Contractor and shall be re- 
moved from the highway right of way, except if not inter- 
fering with other construction, said materials, except 
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foundations, may, with the written approval of the Engi- 
neer, be abandoned in place. Certain other materials, when 
shown on the plans, shall also become the property of the 
Contractor. 

Attention is directed to the provisions in subsection 
623.03.02, “Foundations,” regarding foundations to be 
abandoned. 

Holes formed by removing pull boxes and foundations 
shall be filled with material equivalent to the surrounding 
material. 

(b) Reinstalling Salvaged Electrical Equipment. When 
salvaged electrical equipment is to be reinstalled, the Con- 
tractor shall furnish and install all necessary materials and 
equipment, including signal mounting brackets, anchor 
bolts, nuts, washers, and concrete as required to complete 
the new installation. 

All traffic signal, flashing beacon, and lighting fixtures to 
be reinstalled shall be cleaned and relamped. 

Existing materials required to be relocated and found to 
be unsatisfactory by the Engineer shall be replaced by new 
material and the cost therefor will be paid for as extra 
work as provided in subsection 104.03, “Extra Work.” 

(c) Stockpiling Salvaged Electrical Equipment. Exist- 
ing equipment removed and not reused shall be salvaged 
and may be stockpiled at the site of the work. 

Hauling and stockpiling of salvaged material off the 
right of way, as directed by the Engineer, will be paid for 
as extra work as provided in subsection 104.03, “Extra 
Work.” 


METHOD OF MEASUREMENT 


623.04.01 Measurement. The unit of measure for 
“Traffic Signal System,” “Highway Lighting System,” and 
“Traffic Signal and Highway Lighting System,” will be 
lump sum. 

The quantity of “Conduit for Future Conductors,” will 
be measured for payment by the linear foot of conduit 
complete and in place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 
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BASIS OF PAYMENT 


623.05.01 Payment. The lump sum price or prices 
paid for traffic signal systems, highway lighting systems, 
sign illumination systems, modifying existing systems, or 
any combination thereof, shall be full compensation for 
doing all the work complete and in place as indicated in 
the contract documents, and as directed by the Engineer, 
including excavation and backfill, concrete foundations, 
restoring sidewalk, pavement, and appurtenances damaged 
or destroyed during construction, salvaging existing mate- 
rials, and making all required tests. 

Full compensation for all additional materials and labor, 
not shown on the plans or specified, which are necessary 
to complete the installations of the various systems, shall 
be considered as included in the prices paid for the sys- 
tems, or units thereof, and no additional compensation will 
be allowed therefor, except as provided in subsection 
623.01.04, “Maintaining Existing and Temporary Electri- 
cal Systems.” 

The accepted quantities of “Conduit for Future Con- 
ductors,” measured as provided in subsection 623.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per linear foot for conduit. 

All payments will be made in accordance with subsection 
109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
Prafiic Signal*Systeti2i: 4220) 12. Suh ORI Oie 28 en toy Lump Sum 
Highway Lighting System (may include 

Sigg, NONtMO SS VStCI ) te a2 .2 oon caste Lump Sum 


Traffic Signal and Highway Lighting 
System (may include sign lighting 
System csp tai jie. Len Dox neg meng if ci be Lump Sum 
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SECTION 624 


ACCOMMODATIONS FOR PUBLIC TRAFFIC 
DESCRIPTION 


624.01.01 General. This work shall consist of pro- 
viding for traffic by constructing detours or special detours, 
permitting traffic to pass through construction, and using 
flagmen or pilot cars and maintaining the base, or a com- 
bination of these methods as indicated in the contract docu- 
ments or as directed in writing by the Engineer. 


MATERIALS 


624.02.01 General. The materials used for the con- 
struction and maintenance of facilities required for the free 
flow of public traffic and for protection of the work shall 
be those prescribed for the several items which constitute 
the finished work and shall conform to all the requirements 
for such materials as set forth herein. 


CONSTRUCTION 


624.03.01 Special Detours. Special detours shall be 
constructed as shown on the plans or as specified. Detour 
locations indicated on the plans may be approximate only; 
the exact location shall be as staked by the Engineer. 

Grading for special detours shall consist largely of motor 
grader work, supplemented where necessary by other 
mechanical equipment, to provide the specified roadbed 
width and a grade line free from breaks or rolls of sufficient 
magnitude to be hazardous to traffic. 

When grading of special detours has been completed 
and approved by the Engineer and, if required on the plans 
or in the special provisions, the special detours shall re- 
ceive surfacing materials of the kind and type specified, 
and they shall be placed and constructed in accordance 
with the requirements for the particular materials used. 

Water shall be applied to detours in amounts necessary 
to attain the compaction of graded sections and of surfac- 
ing materials. 
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Maintenance on special detours shall consist largely of 
filling holes as they develop, adding surfacing and apply- 
ing liquid asphalt, blading, watering, and performing any 
other work necessary to maintain the detour satisfactorily, 
as ordered by the Engineer. 

Eradication of special detours shall consist largely of 
blade grader and scraper work supplemented by other 
equipment when necessary. Eradication will be performed 
to the extent that the ground will be restored as nearly 
as feasible to the original, and material disposed of, all as 
directed by the Engineer. 


624.03.02 Flagmen. If, in the opinion of the Engi- 
neer, controlled traffic is necessary for protection of the 
work or for safety of public traffic, flagmen shall be em- 
ployed by the Contractor at places designated by the Engi- 
neer. This does not exclude the use of flagmen by the 
Contractor, at his expense, whenever he see fit to do so. 

Each flagmen shall be supplied, for use in daylight, 
with a red shirt or jacket, red cap, and with a red flag not 
less than eighteen (18) inches square mounted on a staff. 
Sign paddles may be used in lieu of red flags. They shall be 
round and not less than fifteen (15) inches in diameter 
with bold lettering at least five (5) inches in height. A 
rigidly fixed handle shall be provided. This combination 
sign may be fabricated from sheet metal or other light semi- 
rigid material. The background of the “STOP” face shall 
be red with white letters, and the background of the “GO” 
face shall be dark green with white letters. If “SLOW?” is 
used the background shall be highway yellow with black 
letters. ) 

The flagman must stand just outside of approach traffic 
lane. He should be near enough to the men and work be- 
ing protected so that there can be no doubt as to his pur- 
pose. This distance may vary from two hundred (200) to 
five hundred (500) feet, depending upon road conditions 
and upon the visibility and location in regard to curves and 
hills. The flagman should place himself so that approaching 
drivers can see him from a distance of at least five hundred 
(500) feet. He should be positioned so as to have the flag 
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or sign paddle visible in the traffic lane, but he should not 
jeopardize his own safety and must be ready to stand clear 
of an approaching vehicle in case it does not stop. 

When signalling traffic to stop, slow down, or proceed, 
the flagman must face the traffic affected by the signals. 
The flag or sign paddle is not to be waved. Particular at- 
tention must be given to the flagging of traffic when opera- 
tions are being conducted on a curve or hill and are hidden 
from the view of an approaching driver. 

The flagman should always be courteous but firm, giving 
explanation in a few words as to the delay or hazard, such 
as “Men Working in Road Ahead,” “Fresh Oil,” etc. A 
flagman must not lose his temper or get into an argument 
with the traveling public. 

In stopping traffic, the flag or paddle shall be extended 
in a horizontal position across the lane of traffic so that 
the full area of the flag hanging below the staff is visible. 
In slowing down traffic, without stopping, flag or paddle 
shall be extended in a horizontal position across the lane 
of traffic and as the vehicle approaches, the flag shall be 
lowered and traffic motioned to proceed. 

To request traffic to proceed after stopping, the flag and 
arm shall be lowered from the horizontal position and 
traffic motioned to proceed. 


624.03.03 Pilot Cars. If, in the opinion of the Engi- 
neer, it is necessary to afford additional protection to the 
work, workmen, or public traffic, a pilot car and driver 
shall be used as he directs. This provision shall be in effect 
even though the pilot car and driver are not indicated on 
the plans or provided for in these specifications. 

Pilot cars shall be suitable vehicles in good mechanical 
condition and shall carry a sign which shall comply with 
the design and mounting as shown on the standard drawing 
appended to the special provisions, or shown on the plans. 


624.03.04 Maintain Base. When the proposal con- 
tains an item of “Maintain Base,” the provisions of sub- 
section 109.03, “Extra and Force Account Work,” shall 


apply. 
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624.03.05 Equipment Rental. When the proposal 
contains an item of equipment rental, the use of such 
equipment shall be as directed by the Engineer or as indi- 
cated on the plans. 


METHOD OF MEASUREMENT 


624.04.01 Measurement. Measurement for the vari- 
ous items involved in accommodating traffic shall be paid 
for as follows: 


(a) When the proposal contains an item “Special De- 
tours,” measurement for payment will be made in accord- 
ance with the provisions of subsection 109.03, “Extra and 
Force Account Work.” 

(b) When the proposal contains an item of “Flagman,” 
the flagging as specified in the contract documents or or- 
dered by the Engineer, will be measured by the number of 
hours that flagmen are actually used to direct traffic 
through construction operations, to stop traffic preparatory 
to piloting operations, and at each point where the Con- 
tractor’s equipment enters or interferes with the traffic 
stream. 

(c) When the proposal contains the item of “Pilot Car,” 
the piloting as specified in the contract documents or 
ordered by the Engineer, will be measured by the number 
of hours that the pilot car and driver are actually used to 
lead traffic through the controlled areas. 

(d) When the proposal contains an item “Maintain 
Base,” measurement for payment will be made in accord- 
ance with the provisions of subsection 109.03, “Extra and 
Force Account Work.” 

(e) When equipment is used for constructing special 
detours or maintaining the base and such equipment is 
rented as indicated in the proposal, it shall be measured 
for payment by the number of hours actually used. 


BASIS OF PAYMENT 


624.05.01 Payment. Payment for special detours and 
maintain base, measured as specified in subsection 624.- 
04.01, “Measurement,” will be paid for by “Force Ac- 
count.” 
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Eradication of special detours shall be paid for as “Force 
Account” and shall be included in the bid item “Special 
Detours.” 

The accepted quantities of flagmen measured as specified 
in subsection 624.04.01, “Measurement,” will be paid for 
at the contract bid price per hour for flagmen, which price 
shall be full compensation for all equipment, competent 
personnel, and all incidentals necessary for the operation. 

The accepted quantities of pilot car, measured as speci- 
fied in subsection 624.04.01, “Measurement,” will be paid 
for at the contract bid price per hour for pilot car, which 
price shall be full compensation for the vehicle, an expe- 
rienced driver, all operating costs, and depreciation. 

When the items of flagmen or pilot car do not appear in 
the proposal, and it is necessary to protect the traveling 
public, in the Engineer’s opinion, flagmen or pilot cars will 
be furnished by the Contractor and payment therefor will 
be made in accordance with subsection 104.03, “Extra 
Work,” except, however, when the Contractor constructs 
and maintains a detour at his expense as provided in sub- 
section 104.04(c), “Maintenance of Traffic.” 

The accepted quantities of equipment rental measured 
as specified in subsection 624.04.01, “Measurement,” will 
be paid for at the contract unit price bid per hour for the 
particular items of equipment indicated in the proposal 
form. The contract unit price bid per hour shall include 
skilled operators for each piece of equipment, fuel, lubri- 
cants, repairs, depreciation, and all expenses incidental to 
the operation of the equipment. 

All payments will be made in accordance with subsection 
109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
SDectal SStOUT Ss. Sh. Sea SN AE) I Se Paes Force Account 
Piagmianiers. Co ce Slane rd See SPCR ele We Ee Hour 
PUGE Coat hae ee becces he oa a is Fo tee A eee Ee Ee Hour 

MVE TINT ITED SO eae oe Force Account 
Bee UE TLLLLEY DE ot oie a conse te abaaat ee. cece t epee eet ad Hour 


| 
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SECTION 625 


CONSTRUCTION SIGNS 
DESCRIPTION 


625.01.01 General. This work shall consist of fur- 
nishing and erecting for rental, all necessary barricades, 
suitable and sufficient flares, warning lights, and standard 
construction signs at locations set forth in the contract 
documents, or as directed by the Engineer, for the protec- 
tion of the work, workmen, and guidance and safety of the 
traveling public. 

All construction signs and barricades shall remain the 
property of the Contractor upon completion of the contract 
and shall be removed from the project by him. 


MATERIALS 


625.02.01 General. It is expressly intended that a 
rather broad selection of material be granted the Con- 
tractor since construction signs are in temporary use. Sign 
panels may be constructed of steel, aluminum, wood, or 
other approved material and be of a sound, durable nature. 
The materials shall be of such quality to do the job for 
which they are intended and are subject to approval by the 
Engineer. Signs which have become dull, have flaking or 
peeling paint, are dirty or are otherwise marred shall be 
repaired or replaced with acceptable signs. 

Sign posts and barricades shall conform to the materials 
and dimensions shown on the plans. 


CONSTRUCTION 


625.03.01 General. Signs, barricades, and markings 
shall conform to the detailed design and methods of erec- 
tion shown on the standard sheet appended to the contract 
plans. In situations where messages are required other than 
those shown, the signs shall conform to the requirements of 
the M.U.T.C.D. Manual. 

All shapes and colors shall be as indicated. All symbols 
shall be unmistakably similar to those shown, and where a 
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word message is applicable, the wording shall be as indi- 
cated. 

Warning signs shall have a background of “highway 
yellow.” Yellow color cards showing the correct “highway 
yellow” shade for highway signs may be obtained upon 
request. 

Sign dimensions shown are minimum standard. Increases 
above this minimum are permissible and desirable where 
investigation has shown a larger sign is needed for adequate 
emphasis. In the enlarging of signs, standard shapes and 
colors shall be used, and standard proportions shall be 
retained, so far as practicable. 

All signs and barricades shall be reflectorized unless 
otherwise specifically noted. 

Reflectorization shall be by means of approved reflector 
“buttons” or similar units set into the symbol or message; 
or reflecting coatings, either on the sign background or, 
where a white legend is used on a black or colored back- 
ground in the symbol or message and border. Reflecting 
coatings shall consist of glass spheres embedded beneath a 
flexible transparent plastic which forms a smooth, flat outer 
surface as exposed in use. Sign reflecting materials shall 
reflect white light, or if a reflecting coating is used as the 
background of a colored sign, the color of the background. 

Signs must always be placed in positions where they will 
convey their messages most effectively without restricting 
lateral clearance of sight distance. Placement must there- 
fore be accommodated to highway design and alignment. 
Signs must be so placed that the driver will have sufficient 
time to absorb the message before having to act. 

As a general rule, signs shall be located on the right 
hand side of the roadway, with the near edge of the sign 
from six (6) feet to twelve (12) feet from the edge of the 
traveled way or at least two (2) feet outside an un- 
mountable curb. Where construction or maintenance oper- 
ations are underway, however, it is often necessary to 
place signs on barricades within the roadway, or (usually 
as supplementary or duplicate signs) on the left of the 
roadway. All signs should be mounted approximately at 
right angles to the direction of and facing the traffic they 
are to serve. Roadside signs should be mounted so that 
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the bottom of the sign is approximately five (5) feet above 
the pavement level. Where construction equipment or 
materials or other obstructions may be present, this height 
should be increased to seven (7) feet. Standards for height 
and lateral clearance of roadside signs are shown in the 
Standard Drawings. Signs mounted on barricades, or tem- 
porary signs in the roadway, may be at lower heights as 
dictated by circumstances. 

Regulatory signs are normally placed at the point 
where the regulations apply. 

Where normal open highway speeds prevail on the ap- 
proach to the work site, advance warning signs should be 
placed at least seven hundred fifty (750) feet in advance 
of the condition to which they are calling attention. Where 
a series of advance warning signs are used, the warning 
sign nearest the work site should be placed five hundred 
(500) feet from the point of restriction with the additional 
signs at five hundred (500) foot intervals. Where prevail- 
ing speeds are low in the approach to the hazardous area, 
signs may be placed at three hundred (300) foot spacings 
in the immediate vicinity of the work and at even closer 
spacings in urban areas. On high-speed expressway-type 
facilities the advance warning distance shall be increased 
to one-half (14) mile or more. 

Signs in rural areas shall be mounted at a height of not 
less than five (5) feet above the crown of the pavement to 
the bottom of the sign, or, where several signs are placed 
on a single mounting the height shall be four (4) feet to 
the bottom of the lowest sign. In business and in residential 
districts, or where parking is likely to occur, or where 
other obstructions are present, the height shall be at least 
seven (7) feet to the bottom of the sign. 

Before any detour or temporary route is opened to 
traffic, all necessary signs shall be in place. Signs required 
by road conditions or restrictions shall be removed im- 
mediately when those conditions cease to exist or the re- 
strictions are withdrawn. Guide signs directing traffic to 
and on temporary routes or detours shall be removed when 
no longer applicable. 

Signs shall be individually erected on separate posts, 
except where one sign supplements another. Two signs for 
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different purposes shall not be placed closer together than 
one hundred (100) feet along the roadway - it can be 
reasonably avoided. 

Signs, posts, and their foundations shall be SO con- 
structed as to hold signs rigidly in a proper and permanent 
position, and prevent them from swaying in the wind, or 
from being turned or otherwise displaced by children or 
irresponsible persons. 

A portable or removable type of mounting may be used 
for signs required intermittently or which are frequently 
moved. Such a mounting shall be heavy enough not to turn 
over in the wind, and its base shall not be appreciably 
wider than the sign. 

Highways closed to traffic shall be protected by Class 
III barricades ‘on which shall be placed appropriate warn- 
ing signs. The Contractor shall provide and maintain 
appropriate warning and detour signs at all closures, inter- 
sections, and along detour routes, directing the traffic 
around the closed portions of the highway so that the 
temporary detour route or routes shall be indicated clearly 
throughout its or their entire length. All barricades, signs, 
and obstructions shall be illuminated at night, and all 
lights for this purpose shall be kept burning from sunset to 
sunrise. All lighting shall conform to the M.U.T.C.D. 
Manual. 

Signs and barricades shall be maintained in first-class 
condition and any which may become scarred or damaged 
or destroyed shall be repaired immediately or replaced, at 
the Contractor’s expense, as directed by the Engineer. 

The responsibility for the protection of the work, work- 
men, and public traffic will rest with the Contractor and he 
shall be liable for damages and injury suffered by reason 
of the Contractor’s operations or any circumstances, condi- 
tions, actions, or negligence in connection therewith. 


METHOD OF MEASUREMENT 


625.04.01 Measurement. The quantity of construc- 
tion signs to be measured for rental will be the number of 
square feet of sign surface furnished in accordance with 
the dimensions shown on the plans. 

Barricades will be measured for rental as units and will 
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be identified by the class set forth in the proposal. If more 
than one class of barricade is involved, separate measure- 
ment will be made of each class given. For purposes of 
measurement and rental, Class I barricades will be four 
(4) feet to seven (7) feet eight (8) inches inclusive, Class 
2 barricades will be eight (8) feet to eleven (11) feet eight 
(8) inches inclusive, Class 3 barricades will be twelve (12) 
feet and up. Measurements will be made in the completed 
work according to the dimensions shown on the plans. 

All measurements will be made in accordance with sub- 
section 109.01, ““Measurement of Quantities.” 


BASIS OF PAYMENT 


625.05.01 Payment. The accepted quantity of con- 
struction signs measured as provided in subsection 625.- 
04.01, “Measurement,” will be paid for at the contract 
unit price bid per square foot. 

The accepted quantity of barricades measured as pro- 
vided in subsection 625.04.01, “Measurement,” will be 
paid for at the contract unit price bid per each for the 
class specified. 

Moving signs and barricades from one location to an- 
other on the project, as directed by the Engineer, shall be 
considered necessary and essential and no additional com- 
pensation will be allowed therefor. 

The above prices shall be full compensation for 
- furnishing, erecting, maintaining, moving, removing, and 
_ disposing of signs and barricades and any necessary exca- 
- vation and backfill and for furnishing warning lights, flares, 
_ and hardware necessary to complete the work. 

_ Partial payments may be made as set forth under subsec- 
- tion 109.06, “Partial Payments.” 

| Signs and barricades which have been approved for pay- 
_ ment shall not be removed from the project until approved 
_ in writing by the Engineer. 

__ All payments will be made in accordance with subsection 
| 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
men cota@onstructiongSiensgel ton. Fa2%. cos oh ies Square Foot 
mrent Construction Barricades (class )............-2.:0:--ccs-------csscnenacoee Each 
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SECTION 626 


TEMPORARY SIGNS 
DESCRIPTION 


626.01.01 General. This work shall consist of fur- 
nishing and erecting new signs or barricades, or erecting 
previously removed signs or barricades at locations shown 
in the contract documents or directed by the Engineer, for 
the safety of the traveling public at temporary connections. 


MATERIALS 


626.02.01 General. Material for sign panels shall 
conform to the applicable requirements of Section 716, 
“Sign Materials.” 

Sign posts shall be timber of the size shown on the plans. 
The posts shall be of the same materials, receive the same 
preservative treatment, and be painted as required under 
Section 620, “Right of Way Markers.” 


CONSTRUCTION 


626.03.01 General. Signs, barricades, and markings 
shall conform to the detailed design and methods of erec- 
tion shown on the standard sheet appended to the contract 
plans. In situations where messages are required other than 
those shown, the signs shall conform to the requirements of 
the M.U.T.C.D. Manual. 

Signs mounted on posts shall be braced with one and 


_ one-half by one and one-half by one-eighth inch (114” x 
| 1%” x ¥”) galvanized angle iron placed flat against the 
| back of the sign and as follows: 


Rectangular signs four (4) feet or more in width shall 


_ have two angle iron braces placed horizontally a distance 
_ one-fourth the vertical dimension of the sign from the top 
| and the bottom. Four by four foot (4’ x 4’) diamond shape 
_ signs shall have one angle iron brace placed horizontally 
_ from corner to corner. Posts shall be notched to accommo- 
| date angle iron braces. The galvanized angle iron shall be 
_ bolted to the post and sign face with three-eighths (% ) 
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inch galvanized bolts with hexagon heads and nuts; each 
bolt shall have two galvanized flat washers and one galva- 
nized lock washer. Bolts shall be placed through the post 
and three (3) inches from each end of the angle iron. 


626.03.02 Preparation of Sign Faces. The require- 
ments of this subsection shall be the same as prescribed in 
subsection 627.03.02, “Preparation of Sign Faces.” 


626.03.03 Sign Background. The requirements of 
this subsection shall be the same as prescribed in subsec- 
tion 627.03.03, “Sign Background.” 


626.03.04 Cut-out Letters, Numerals, Symbols, and 
Accessories. Letters and numerals shall conform to 
Standard Alphabets of the Bureau of Public Roads. Tables 
can be obtained from the Bureau of Public Roads. 

Reflectorized letters, numerals, symbols, and borders 
shall be cut from reflectorized sheeting and shall be as 
follows: 


(a) On signs larger than four by six feet (4’ x 6’) they 
shall be applied to cut-out aluminum backing by a process 
recommended by the manufacturer, shall be demountable 
and shall be applied to the sign background with screws or 
rivets of the type recommended by the manufacturer. 
Aluminum alloy sheeting for backing shall be No. 14B&S 
gage (.064 inch) (Increment Sheets). 

All shop cutting, drilling, punching, or working of the 
aluminum shall be done prior to cleaning, etching, and 
treating, as hereinafter provided, and all work shall be 
done in a workmanlike manner to provide letters and 
symbols of uniformly neat appearance without rough edges 
or burrs. The aluminum backing material shall be de- 
greased and etched in the same manner as specified for the 
preparation of sign faces for the application of reflective 
sheeting. 

(b) On signs of four by six foot (4’ x 6’) size or less, 
they shall be applied directly to the surface of the back- 
ground by a process recommended by the manufacturer. 
Letters shall not be spliced. 

Silver reflectorized sheeting with a minimum brightness 
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one hundred eighty (180) percent of that specified above 
shall be applied to the cut-out letters, numerals, symbols, 
and borders of the aluminum backing mechanically by use 
of the vacuum applicator process as specified by the manu- 
facturer. 

The reflectorized sheeting material when applied as pre- 
scribed, shall adhere to the metal surface under conditions 
of normal use, including twenty-four (24) hours of soaking 
in water at seventy-five (75) degrees Fahrenheit, and 
shall withstand accelerated weathering tests for the equiva- 
lent of three (3) years of normal weathering without 
excessive bead loss, discoloration, or loss in reflection. 


626.03.05 Installation. Sign locations indicated on 
the plans are approximate only. Final determination of 
sign locations will be made in the field by the Engineer. 

Each sign face shall be thoroughly cleaned according to 
the reflective material manufacturer’s recommendations, 
and all undesirable material that is visible on the face of 
the sign shall be removed. The use of abrasives or other 
cleaning material that will scratch or otherwise deface shall 
not be permitted. 

Sign faces of all directional signs facing public traffic 
and directing such traffic to a portion of the project not yet 
open to public traffic, shall have the message covered. 

Care shall be exercised at all times in handling, storing, 
transporting, and erecting of the signs. Signs which are 
damaged shall be repaired or replaced at the Contractor’s 
expense. 


626.03.06 Tests. It shall be the Contractor’s respon- 
sibility to ascertain that all required tests have been made 
by qualified testing laboratories as approved by the Engi- 
neer. The Contractor shall furnish the Engineer with a 
written certification that all required tests have been satis- 
factorily completed and that materials and fabrication 
thereof comply with all requirements. 


626.03.07 Remove and Re-erect Temporary Signs or 


_ Barricades. Signs or barricades to be removed and re- 


erected will be designated on the plans or in the Special 
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Provisions. Care shall be taken in removing signs or barri- 
cades and no equipment or devices shall be used which 
might cause damage thereto. If damage is done due to the 
negligence of the Contractor, the sign shall be replaced in 
kind at the expense of the Contractor. 

Any new posts or hardware necessary to re-erect the 
sign or barricade shall be furnished by the Contractor, 
shall be of the same kind as those in the original, if avail- 
able, and the cost thereof shall be included in the contract 
price for the work. The Department reserves the right to 
furnish the Contractor with such materials as it deems 
advisable, and these materials shall be used in the re-erec- 
tion of the signs or barricades in lieu of materials removed. 

Sign and barricade reflectorized faces shall be cleaned in 
accordance with the provisions of subsection 626.03.05, 
“Installation.” 


METHOD OF MEASUREMENT 


626.04.01 Measurement. The quantity of new or re- 
erected temporary signs to be measured for payment will 
be the number of square feet of sign surface in the com- 
pleted work measured in accordance with the dimensions 
shown on the plans. 

New or re-erected barricades will be measured for pay- 
ment as units and will be identified by the class set forth 
in the proposal. If more than one class of barricade is in- 
volved, separate measurement will be made of each class 
given. For purposes of measurement and payment, Class 1 
barricades will be four (4) feet to seven (7) feet eight (8) 
inches inclusive, Class 2 will be eight (8) feet to eleven 
(11) feet, eight (8) inches inclusive, and Class 3. barri- 
cades will be twelve (12) feet and up. Measurements will 
be made of the completed work according to the dimen- 
sions shown on the plans. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


626.05.01 Payment. The accepted quantity of new 
and re-erected temporary signs measured as provided in 


638 





TEMPORARY SIGNS 626 


subsection 626.04.01, “Measurement,” will be paid for at 
the contract unit price bid per square foot. 

The accepted quantity of barricades measured as pro- 
vided in subsection 626.04.01, “Measurement,” will be 
paid for at the contract unit price bid per each for the 
types and sizes specified. 

The above prices shall be full compensation for erecting, 
removing and re-erecting, excavation and backfill, and for 
all materials and labor necessary to complete the work. 

Partial payments for new signs and barricades may be 
made as set forth under subsection 109.06, “Partial Pay- 
ments.” 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 


Payment will be made under: 

Pay Item Pay Unit 
TESS pT ara ROK ghey beat octet cong Ch Pies DON eet Ue eg Sa ek Square Foot 
Temporary Barricades (Class ...... 9 cin het alias enchant me ia os Each 
Temporary Signs Remove and Reset.............................- Square Foot 
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SECTION 627 


PERMANENT SIGNS 
DESCRIPTION 


627.01.01 General. This work shall consist of fur- 
nishing, erecting, and installing all signs, sign supports, 
and other material required for highway signs in accord- 
ance with AASHO manuals, “Signing and Pavement 
Marking of the National System of Interstate and Defense 
Highways” and the M.U.T.C.D. Manual, these specifica- 
tions as shown on the plans and as directed by the Engi- 
neer. This item does not include construction signs used 
for traffic control during construction or temporary signs 
used for temporary connections. 


MATERIALS 


-627.02.01 General. All materials shall conform to 
the requirements specified in the following sections: 


PortlandsCementiGoncrete: cs, 1 oe. ee Section 501 

PCIIEOLCINS < Steele. Me Peery ke ee acc ssde Section 505 

SIDITBIVIAtCI IAS een ene eee ee, Oe ae ae Section 716 
CONSTRUCTION 


627.03.01 Fabrication. Habrcenoneshal be as fol- 
lows: 


(a) Aluminum Sheet Panel. Sign panel sections shall 
be fabricated of standard width aluminum sheets not less 
than four (4) feet wide, except that not more than two (2) 
sheets for any one sign may be cut to less than four (4) 
feet in total width. Panel sections shall run from the top 
edge to the bottom edge of the sign without horizontal 
joints. 

The panel sections shall be provided with suitable fas- 
tenings, as shown on the plans, to permit easy attach- 
ment to the supporting frames. These fastenings shall be 
so designed as to carry the full design load with a factor of 
safety of not less than 1.5. Panel sections shall be provided 
with closure strips at the joints. 
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Closure strip shall be anchored by aluminum rivets as 
shown on the plans. Rivets shall be the same color as the 
sign face. 

(b) Laminated Panel. Sizes of completed panel shall 
be as indicated on the plans; care shall be taken to mini- 
mize need for message material to lie across any joint be- 
tween sheets. 

The perimeter frame around all dheets shall be one by 
one by one-sixteenth inch (1” x 1” x 4¢’’) plus .000 inch 
minus .024 inch No. 6063—T6 extruded aluminum channel, 
and shall conform to ASTM B221, mitered and heliarc 
welded at the corners to seal against moisture penetration. 
A one by one by one-sixteenth inch (1” x 1” x 4’) plus 
.000 inch minus .024 inch No. 6063—T6 square extruded 
aluminum tubing shall be heliarc welded to the perimeter 
frame where the laminated panel is attached to the supports 
as shown on the plans. 

The laminating adhesive shall be of the thermoplastic 
neoprene rubber base solvent type exhibiting a resilient oil 
and water resistance bond. The solids content shall be suit- 
able for automatic spray application and yield a dry weight 
of adhesive of 4.5 grams per square foot minimum. A 
uniform film (scotch grain appearance) of adhesive shall 
be applied by automatic spray application to each surface 
and force dried at a temperature of one hundred eighty 
(180) degrees Fahrenheit minimum using sufficient pres- 
sure to insure intimate mating of the surfaces. 

At each corner, on the face and back of every panel, 
two (2) self-plugging rivets shall be used to secure the 
sheets to the perimeter frame. 

All units shall be flat, within measured plus or minus 
.040 inch per foot across the plane of each panel from 
opposite corners. All perimeter edges shall be routed flush 
and smooth. Edges shall be straight, within a plus or 
minus one-sixteenth (14 ¢) inch. 

On multiple panel signs, the seam closure strips between 
panels shall be provided by the manufacturer and installed 
by the Contractor. Strips shall be of .025 inch 6061 alumi- 
num sheet. Strips shall be two (2) inches wide with the 
finish to match the backs of the laminated panel. Holes 
in closure strips shall be seven thirty-seconds (745) inch in 
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diameter spaces as shown on the plans. Closure strips shall 
be riveted with self-plugging blind aluminum rivets with a 
three-sixteenths (*4.) inch minimum diameter and a one- 
fourth (4) inch minimum grip range. 

The mounting holes in the laminated sheets shall be 
drilled by the manufacturer. Hardware and mounting de- 
tails shall be as shown on the plans. 

Suppliers shall furnish certification that these materials 
meet the requirements of the specifications as set forth 
above. 

All work shall be performed in a neat, workmanlike 
manner. Materials shall be carefully handled to prevent 
marring or warping. If necessary to drive sheets, a ‘soft 
hammer or wooden block shall be used. © 

_(c) Supporting Frame. The frame supporting the sign 
shall consist of horizontal Z section members with vertical 
tubular stiffeners. The stiffeners shall be provided with 
expansion assemblies as shown on the plans, and the bolted 
connections shall be made with Z section members through 
bolt holes in the neutral axis of the Z section web. 

Field drilling of holes in any part of the structural as- 
sembly will not be permitted. 

(d) Fastening to Posts. The post clamp shall be 
securely clamped to the wide flange beam and bolted to 
the Z sections as shown onthe plans. 

(e) Shop Drawings. Before fabrication is started, shop 
drawings shall be prepared and submitted to the Engineer. 


627.03.02 Preparation of Sign Faces. All sign faces 
shall be made of sheet aluminum. The aluminum shall be 
free of all corrosion, white rust, and dirt. All sign dimen- 
sions, metal gage, and bolt holes shall conform to the re- 
quirements set forth on the plans and in these specifications. 
Metal degreasing will be required on all sheet aluminum 
and shall be performed by one of the following methods: 


(a) Vapor degreasing. Signs shall be completely im- 
mersed in a saturated vapor of trichlorethylene or perchlor- 
ethylene. Trade mark printing shall be removed with 
lacquer thinner or a controlled alkaline cleaning system, 
and rinsed thoroughly with running water. 
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(b) Alkaline degreasing. Signs shall be completely im- 
mersed in a tank containing alkaline solutions controlled 
and titrated to the solution manufacturer’s specification. 
Immersion time shall depend upon the amount of soil to 
be removed. Signs shall then be thoroughly rinsed with 
running water. 

Whenever reflective sheeting is required on the sign, the 
aluminum shall be etched by one of the following methods: 

1. Acid etch. The aluminum shall be well-etched 
in a six (6) to eight (8) percent phosphoric acid solution at 
one hundred (100) degrees Fahrenheit and rinsed thor- 
oughly with running cold water, followed with a hot water 
tank rinse. 

2. Alkaline etch. Etch well the pre-cleaned alumi- 
num in an alkaline etching material that is controlled by 
titration. Time, temperature, and concentration shall be 
as specified by the solution manufacturer. Smut shall be 
removed with an acidic, chromium compound type solu- 
tion as specified by the solution manufacturer and the 
sign then rinsed thoroughly. 

3. The surface etch shall provide a clean, mat, non- 
shine or non-glare finish suitable for the application of 
paint or sheeting and for the unpainted back or reverse 
side of highway signs. 


After the degreasing and etching process, the aluminum 
shall be dried by use of a forced air drier. 

Metal shall not be handled, except by device or clean 
canvas gloves between all cleaning operations and the 
application of the sign background material. There shall 
be no opportunity for the aluminum to come in contact 
with greases, oils, or other contaminants prior to the appli- 
cation of the background material. 

Fabrication of all metal parts shall be accomplished in 
a uniform and workmanlike manner. All fabrication, in- 
cluding cutting, shall be completed prior to the cleaning 
process. Metal panels shall be cut to size and shape and 
shall be free of buckles, warp, dents, cockles, burrs, and 
other defects resulting from fabrication. The surface of all 
sign panels shall be a plane surface. 
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627.03.03 Sign Background. The color of the sign 
background material, as well as the color of the letter, wiil 
be specified on the plans. The colors provided shall con- 
form and match as nearly as possible the colors described 
in the M.U.T.C.D. manual, and the “Manual for Signing 
and Pavement Marking of the National System of Inter- 
state and Defense Highways.” Any variance of these colors 
must be approved by the Engineer before they may be used. 

The following specifications shall apply for reflectorized 
background of signs: 

Reflective sheeting shall consist of glass spheres em- 
bedded within a flexible transparent plastic which forms a 
smooth, flat outer surface as exposed in use. The backing 
to which the glass spheres are adhered shall consist of 
synthetic sheet resins or other suitable noncellulosic mate- 
rial. Reflective sheeting shall include a pre-coated adhesive 
on the back which shall be activated with heat or solvent, 
without the necessity of additional adhesive coats on the 
reflective sheeting or application surface. 

' The pre-coated adhesive shall form a durable bond to 
the aluminum panels. The pre-coated adhesive, after forty- 
eight (48) hours of aging at seventy-five (75) degrees 
Fahrenheit from the time of application, shall be strong 
enough to resist peeling the reflective sheeting from the 
application surface, tough enough to resist scuffing and 
marring during normal handling, elastic enough at low 
temperatures to resist shocking off when struck, and 
moisture resistant enough to withstand eight (8) hours of 
soaking in water at seventy-five (75) degrees Fahrenheit, 
without appreciable decrease in adhesion. The pre-coated 
adhesive shall have no staining effect on the reflective 
sheeting and must be mildew resistant. 

Reflective sheeting for background and direct or re- 
versed screened signs shall have the following minimum 
brightness values at two-tenths (.2) degrees and five-tenths 
(.5) degrees divergence, expressed in units of candle power 
per foot candle per square foot of material: 
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SILVER 
Divergence —WHITE—. —YELLOW— —RED— —BLUE—. —GREEN— 
Angle: 22)..280.5 2S SQL ONZE SEDI USO BOGS 


Angle of Incidence— 
0 degrees........ 40% 1174-250) Be lO. a 5 5 4) 5 3 
30 degrees........20 10 10 4 5 2 2.2 1.0. 2.2 1.0 


The brightness of the reflective sheeting, totally wet by 
rain, shall not be less than ninety (90) percent of the values 
specified above. 

The reflective sheeting shall be carefully matched for 
color at the time of sign fabrication to provide uniform 
appearance and brilliance both day and night. Alternate, 
successive width sections of sheeting must be reversed and 
consecutive to insure that corresponding edges of reflective 
sheeting lie adjacent on the finished sign. Non-conformance 
may result in non-uniform shading and an undesirable con- 
trast between adjacent widths of applied sheeting which 
will not be acceptable. Reflective sheeting shall be fur- 
nished in one hundred fifty (150) foot rolls and be free 
from ragged edges, cracks, scale, and blisters. 

Reflective sheeting shall be moisture resistant and read- 
ily cut with scissors, knife blade, or shears without crack- 
ing, crazing, checking, or flaking. 

Reflective sheeting shall be applied by the continuous 
roller method or by vacuum applications in a manner 
recommended by the manufacturer of the sheeting. 

Following the screening of the background, message 
and border, and the application of the face or following 
the application of cut-out sheeting copy, the sign face and 
edges shall be coated with a full, glossy coat of finishing 
clear as supplied by the manufacturer of the reflective 
sheeting. Clear finish coats may be applied by either 
spraying, roll coating, or silk screen process. The thick- 
ness of the clear coating after drying shall be a minimum 
of 0.50 mil. 

Each coat of paint shall be thoroughly dry before suc- 
ceeding coats are applied and before packaging. 


627.03.04 Cut-out Letters, Numerals, Symbols, and 


Accessories. All names of places and highways on guide 
signs shall be composed of lowercase letters with initial 
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capital letters. The initial capital letters shall be one and 
one-third times the “loop” height of the lowercase letters. 
Other legend on guide signs shall be in capital letters. 

A suitable design for the lowercase alphabet is available 
to highway departments and sign manufacturers from the 
U.S. Bureau of Public Roads. It is intended that the initial 
capital letters (and numerals) used with this alphabet will 
be series E of the Standard Alphabets for Highway Signs 
(available from the Bureau) modified by widening the 
stroke-width to approximately one-fifth the letter (or nu- 
meral) height. Tables of recommended letter spacing can 
also be obtained from the Bureau of Public Roads. 

Arrows which are used for the large directional signs 
shall be in direct proportion to the arrows shown in the 
“Manual for Signing and Pavement Marking of the 
National System of Interstate and Defense Highways.” 

Reflectorized letters, numerals, symbols, and borders 
shall be cut from reflectorized sheeting and shall be as 
follows: 


(a) On signs larger than four by six feet (4’ x 6’) they 
shall be applied to cut-out aluminum backing by a process 
recommended by the manufacturer, shall be demountable 
and shall be applied to the sign background with screws 
or rivets of the type recommended by the manufacturer. 
Aluminum alloy sheeting for backing shall be No. 14 B 
& S gage (.064 inch) (Increment Sheets). 

All shop cutting, drilling, punching, or working of the 
aluminum shall be done prior to cleaning, etching, and 
treating, as hereinafter provided, and all work shall be 
done in a workmanlike manner to provide letters and sym- 
bols of uniformly neat appearance without rough edges or 
burrs. The aluminum backing material shall be degreased 
and etched in the same manner as specified for the prepa- 
ration of sign faces for the application .of reflective sheet- 
ing. 

(b) On signs of four by six foot (4’ x 6’) size or less, they 
shall be applied directly to the surface of the background 
by a process recommended by the manufacturer. Letters 
shall not be spliced. 

Silver reflectorized sheeting with a minimum brightness 
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one hundred eighty (180) percent of that specified above 
shall be applied to the cut-out letters, numerals, symbols, 
and borders of the aluminum backing mechanically by 
the use of the vacuum applicator process as specified by 
the manufacturer. 

The reflectorized sheeting material when applied as pre- 
scribed, shall adhere to the metal surface under conditions 
of normal use, including twenty-four (24) hours of soaking 
in water at seventy-five (75) degrees Fahrenheit, and shall 
withstand accelerated weathering tests for the equivalent of 
three (3) years of normal weathering without excessive 
bead loss, discoloration, or loss in reflection. 


627.03.05 Installation. Sign locations indicated on 
the plans are approximate only. Final determination of 
sign locations will be made in the field by the Engineer. 

Signs and sign islands shall be constructed to the lines 
and grades given by the Engineer and in accordance with 
the design and locations shown on the plans. 

All signs shall be erected as specified before, during or 
immediately after the completion of bituminous plantmix 
surface operations. 

The date of installation, consisting of month and year, 
shall be permanently stamped on the back of each sign 
with metal dies and shall be visible only on close inspec- 
tion. The stamp shall be placed on the lower right hand 
corner when facing the rear of the sign. 

Each sign face shall be thoroughly cleaned according to 
the reflective material manufacturer’s recommendations, 
and all undesirable material that is visible on the face of 
the sign shall be removed. The use of abrasives or other 
cleaning material that will scratch or otherwise deface shall 
not be permitted. 

Sign islands shall be constructed as roadway embank- 
ment in conformity with Section 203, “Excavation and 
Embankment.” Structure excavation and backfill shall con- 
form to the requirements of Section 206, “Structure Ex- 
cavation” and Section 207, “Backfill.” Anchor bolts shall 
be set true to line and grade and posts shall be plumb. 

Sign faces of all directional signs facing public traffic 
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and directing such traffic to a portion of the project not yet 
open to public traffic, shall have the message covered. 

Care shall be exercised at all times in the handling, 
storing, transporting, and erecting of the signs. Signs which 
are damaged shall be repaired or replaced at the Con- 
tractor’s expense. 


627.03.06 Tests. It shall be the Contractor’s respon- 
sibility to ascertain that all required tests have been made 
by qualified testing laboratories as approved by the Depart- 
ment. The Contractor shall furnish the Department with 
a written certification that all required tests have been 
satisfactorily completed and that materials and fabrication 
thereof comply with all the requirements. 


METHOD OF MEASUREMENT 


627.04.01 Measurement. The quantity of permanent 
signs to be measured for payment will be the number of 
square feet of sign surface. Measurement to be the dimen- 
sions shown on the plans for the work complete and in 
place. 

All measurements will be made in accordance with sub- 
section 109.01, “Measurement of Quantities.” 


BASIS OF PAYMENT 


627.05.01 Payment. The accepted quantity of perma- 
nent signs, measured as provided in subsection 627.04.01, 
“Measurement,” will be paid for at the contract unit price 
bid per square foot. 

The price per square foot shall include any necessary 
excavation, embankment, backfill, concrete, reinforcing 
steel, and all materials and work involved in erecting 
permanent signs. 

All payments will be made in accordance with subsec- 
tion 109.02, “Scope of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
RerMmaAnentestOnss o.0 ee ae, ee eee ee Square Foot 
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DIVISION Ill 


MATERIALS DETAILS 


SECTION 701 


PORTLAND CEMENT 
SCOPE 


701.01.01 Materials Covered. This specification cov- 
ers the five types of Portland cement as required under 
pertinent sections of these specifications. Unless otherwise 
provided, Type II, “low alkali cement,” shall be used for 
all Portland cement concrete, mortar, cement-treated base, 
and cement-treated subgrade. 


PHYSICAL PROPERTIES AND TESTS 


701.03.01 Requirements. The cements, except Type 
II cement, shall meet the requirements set out in the cur- 
rent Standard Specifications for Portland Cement, AASHO 
Designation M85. 

Type II cement shall conform to the specifications of 
ASTM Designation C150 with the following exceptions: 


(a) The cement shall not contain more than 0.60 per- 
cent by weight of alkalies calculated as Na,O plus 0.658 
K,O when determined by flame photometry, using the 
direct intensity method in the specifications of ASTM 
Designation C114. 

(b) The percentage of tricalcium silicate shall not be 
limited. 
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SECTION 702 


CONCRETE CURING MATERIALS 
AND ADMIXTURES 


SCOPE 


702.01.01 Materials Covered. This specification cov- 
ers concrete curing materials, subgrade paper, air-entrain- 
ing admixtures, water retardants, calcium chloride, and 
hydrated lime. Attention is directed to Section 722, 
“Water” for mixing and curing. 


PHYSICAL PROPERTIES AND TESTS 


702.03.01 Curing Materials. Curing materials shall 
conform to the requirements of the following tests: 


Cotton Mats for Curing Concrete..........0..0...............- AASHO M73 
Burlap Cloth made from Jute or Kenaf.................... AASHO M182 
Waterproof Paper for Curing Concrete...................... AASHO M139 
Liquid Membrane-Forming Compounds for 

Gurinon Gonereteme) 5 m.cutitie 2 te Lo ee eee eine Nev. T481* 
Plasticy Sheeting ws, ot) WN BestyCos) ake nor ek we Nev. T482 
Pigmented Curing Compound for Portland 

Oe CTTIOT Coe be MED Go oe eee cee eae la et eee a ee Nev. T481** 
White Polyethylene Sheeting (film) 

for ;@urineaeonercte=. ee es SO AY. Nev. T482 


*Except: (a) The curing compound shall not react harmfully with the 
components of concrete or contain oils, waxes, or other materials which would 
prevent bonding of traffic marking paints. In order to obtain proper bond 
between the concrete and joint fillers, the Contractor will be required to carry 
on his operations in a manner which will insure that joint recesses are free of 
the compound at the time the joint material is placed. The film of curing 
ponies shall be continuous, uniform, and free from pinholes, bubbles, or 

isters. 

(b) The curing compound shall be clear or translucent and contain a fugi- 
tive dye to assist in securing uniform coverage. The color shall remain visible 
for at least one (1) hour after application. The color of the fugitive dye shall 
disappear within seven (7) days after application. 

(c) The curing compound shall be of such viscosity that it may be readily 
applied by approved pressure spraying equipment at temperatures above forty 
(40) degrees Fahrenheit. 

(d) When applied by pressure spray to the troweled surface of a vertical, 
damp concrete specimen, one (1) foot square, at the rate of two hundred (200) 
square feet per gallon, the curing compound shall adhere to the surface in a 
continuous, tenacious film without running off or appreciable sagging. In 
spraying the specimen the nozzle of the spray shall be held between four (4) 
and six (6) inches from the surface of the specimen. 

(e) The membrane shall not peel; it shall disappear from the surface by 
gradual disintegration from exposure to the elements over a period of not less 
than thirty (30) days nor more than one (1) year, leaving the concrete hard 
and without discoloration. : : f ; 

(f) Curing material shall be supplied only in clean containers that are in 
good condition. It shall be delivered to the job in the manufacturer’s original 
container, which shall be clearly marked with the manufacturer’s name, trade 
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702.03.02 Subgrade Paper. Subgrade paper shall 
conform to the requirements of AASHO M74. 


702.03.03 Air-Entraining Admixtures. Air-entraining 
admixtures shall conform to the requirements of Test 
Method No. Nev. T429. 


702.03.04 Admixtures Other Than Air-Entraining. 
These admixtures shall be tested by Test Method No. Nev. 
T467. The concrete so tested and containing admixtures, 
shall not exceed a change in length of one hundred forty 
(140) percent of the control. 


702.03.05 Calcium Chloride. Calcium chloride shall 
conform to the requirements of Test Method No. Nev. 
T3562. 


702.03.06.. Hydrated Lime. Hydrated lime shall con- 
form to the requirements of ASTM C207, Type N. 


name of the material, and batch number or symbol by. which samples sub- 
mitted for testing purposes may be identified. 

(g) All curing compounds not previously approved shall be tested by a 
reputable testing laboratory, recognized by the State, who shall certify that 
the curing compound meets these specifications and requirements. The Con- 
tractor shall furnish the Department with this certification Prior to using the 
curing compound. 

**Except the loss of water in the water retention test shall not exceed 0.040 
gram per square centimeter of surface. 
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SECTION 703 


BITUMINOUS MATERIALS 
SCOPE 


703.01.01 Materials Covered. This specification cov- 
ers the quality of asphalt cement, liquid asphalt, emulsified 
asphalt, cationic emulsion, and asphalt for waterproofing 
and dampproofing. 


REQUIREMENTS 


703.02.01 Contractor’s Responsibility. Bituminous 
material failing the requirements (including tolerances) of 
the tests hereinafter prescribed shall be subject to the pro- 
visions of subsection 109.02, “Scope of Payment,” and 
attention is directed thereto. 


703.02.02 Shipping Notice. When shipment of ma- 
terials arrive on the project after normal working hours, 
the Contractor shall notify the Engineer sufficiently in ad- 
vance to make arrangements for an inspector to be pres- 
ent when the material is sampled. 

Shipping notices shall be mailed upon making shipment 
and shall contain the following information: 


(a) Consignee and destination. 

(b) State contract number. 

(c) Delivery point. 

(d) Date shipped. 

(e) Car initial and number of truck transport delivery 
ticket number. 

(f) Type and grade of material. 

(g) Quantity loaded. 

(h) Loading temperature. 

(i) Net quantity. 

(j) Signature of shipper or authorized representative. 


One copy of the shipping notice shall be mailed to the 
State Highway Engineer at Carson City, Nevada, and two 
copies to the Resident Engineer of the project to which 
shipment is made. 
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PHYSICAL PROPERTIES AND TESTS 


703.03.01 Refinery Test Report. Refinery test re- 
ports shall be mailed to the Resident Engineer as soon as 
tests have been completed, and the reports shall contain 
the following data: 


(a) Date of shipment. 

(b) Car initials and number of truck transport delivery 
ticket number. 

(c) Destination and consignee. 

(d) State contract number (or State purchase order num- 
ber, if applicable). 

(e) Type and grade of material. 

(f) Certificate of grade (certify that material conforms to 
these specifications, and itemize results on tests performed 
and date of test). 

(g) Signature of refinery’s authorized representative. 


The certificate of compliance shall be used as a basis 
for permitting immediate use of the material on the job 
and shall represent conditional acceptance only. 


703.03.02 Asphalt Cements. Asphalt cement shall 
be prepared by the distillation of crude petroleum. This 
asphalt shall be homogeneous, free from water, and shall 
not foam when heated to three hundred forty-seven (347) 
degrees Fahrenheit. 

These specifications cover the following penetration 
grades: 40-50, 60-70, 85-100, 120-150, 200-300. 

The various penetration grades set forth above shall con- 
form to the requirements and the methods of testing shall 
be as shown in Table I. 
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703 BITUMINOUS MATERIALS 


Asphalt cement not conforming to the requirements of 
Table I will be assessed demerits in accordance with the 
graduated increments of the following schedule. Attention 
is directed to subsection 109.02, “Scope of Payment,” 
where demerits will be evaluated for damages sustained 
by reason of any noncompliance. 


Demerits 
(each increment of 
Test Method Increment noncompliance) 
Neve 0714 ee re et na eck eee 3 
Nev 1.16 See ee ee ee ee a ee ee 3 
Nevicl7i ice ..0.2 millimeter above makx.............. 1 
1.0 millimeter below min............... 1 
Nev. T718 or 
P28. 0caee 0.5 percent above makx................... 5 
Nev: T7117 -2m..5 0.1 millimeter above max. or 
DELOW INIT). ee Lo ee 2 
Nevy.- 5/2028" 4 5 centimeters below min................ 2 
Ney. L/ 17225 ..- 2 percent below min....................-.- 1 
Nev; I Z2122=)..2 1 sec. below min. or 
ADOVE TAK sate eee 1 
Nev. P710234.0 2 0.01 percent below min.................. 1 
Nev. 126.2 2-2 ) percent abovermaxk.sa-...o8....2: 1 


*Material that flashes below the minimum requirements will be assessed 
three demerits without regard to the number of degrees below minimum. 


703.03.03 Liquid Asphalts. Liquid asphalts shall 
consist of materials conforming to the following classifica- 
tions. Rapid curing products, designated by the letters RC, 
shall consist of paving asphalt with a penetration of ap- 
proximately 85 to 100 fluxed or blended with a naphtha 
solvent. Medium curing products, designated by the letters 
MC, shall consist of paving asphalt fluxed or blended with 
a kerosene solvent. Slow curing products, designated by 
the letters SC, shall consist of natural crude oils or residual 
oils from crude asphaltic petroleum. When tested in ac- 
cordance with the standard methods of Nevada, the grades 
of liquid asphalt shall conform to the requirements speci- 
fied in the tables set forth below: 
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703 BITUMINOUS MATERIALS 


Liquid asphalts not conforming to the requirements of 
Tables II, III, and IV will be assessed demerits in accord- 
ance with the graduated increments of the following sched- 
ule. Attention is directed to subsection 109.02, “Scope of 
Payment,” where demerits will be evaluated for damages 
sustained by reason of any non-compliance. 


Demerits 
(each increment of 
Test Method . Increment noncompliance) 
ING vs, iil 6 See Pee nace tees eres. Leet + 5 
Nev. T705....RC—-MC-SC-—70 2 centistokes*..... 1 
RC—MC-SC-250 10 centistokes*..... 1 
RC—MC-SC-800 50 centistokes*..... | 
RC—MC-SC-3000 100 centistokes*..... 1 
Nev. F/062-percent belowsmine_....5....... 22 53-4 1 
Nev. 1717 
(residue)....0.1 millimeter above max. or 
Delows tiie... ee 1 
Nev. T720 
(residue)...5 centimeters below min......................-. Z 
Nev. 1710.2.0:05 percent below min.....01 2... ee 5 


*Above Max. or below Min. 
**Material that flashes below the minimum requirements will be assessed 
five demerits without regard to the number of degrees below minimum. 


703.03.04 Emulsified Asphalt. Emulsified asphalt 
shall conform to the requirements of Tables V and VI for 
the type and grade specified when tested in accordance 
with Nev. as is enumerated. 
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BITUMINOUS MATERIALS 703 


Emulsified asphalts not conforming to the requirements 
of Tables V and VI will be assessed demerits in accordance 
with the graduated increments of the following schedule. 
Attention is directed to subsection 109.02, “Scope of Pay- 
ment,” where demerits will be evaluated for damages sus- 
tained by reason of any noncompliance. 


Demerits 
(each increment of 
Test Method Increment noncompliance) 
Nev. T707 (viscosity) 
@ 77°F. and 
a 2 es cs oe 2 Seconds Above Max. or 
BelowsMin. 1 
Nev. T707 (residue).......... 5S Percent Below Min....... 1 
NONE IL Poe Se ND: eee EL ae ee pat 
Nev. T717 (pen. of 
TESIGMC Sr tree core tee sce 0.2 Millimeter 
ADOVey Maxtc. ee. 1 
1.0 Millimeter 
BClLOWONII es eee eee 1 
Ney. 1720 Gesidue ) 22.2. 5 Centimeters 
Below: Mintxe oss 2 2 
IN OVO ee oo 0.05 Percent Below Min. 5 
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SECTION 704 


BASE AGGREGATES 
SCOPE 


704.01.01 Materials Covered. This specification cov- 
ers the quality and size of mineral materials used in base 
courses. 


REQUIREMENTS 


704.02.01 General. The mineral aggregate shall be 
the product of approved deposits. The Engineer reserves 
the right to prohibit the use of aggregates from any source 
when: 


(a) The character of the material is such, in the opinion 
of the Engineer, as to make improbable the furnishing of 
aggregates conforming to the requirements of these speci- 
fications. 

(b) The character of the material is such, in the opinion 
of the Engineer, that undue additional costs may be ac- 
crued by the State. 


The mineral aggregate shall be clean, hard, durable, free 
from frozen lumps, deleterious matter, and harmful ad- 
herent coatings. 


704.02.02 Deficiencies. If the product of a deposit is 
deficient in material passing the No. 16 sieve, filler from 
other approved deposits may be added at the crushing 
and screening plants. This is not to be construed as a 
waiver of any of the requirements contained herein. 


704.02.03 Plastic Limits. When specified, aggregates 


shall conform to the applicable requirements of the follow- 
ing table: 
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704 


TABLE I 


Percentage by Weight 
*Passing 200 Sieve 


0.1 to 3.0 
3.1 to 4.0 
4.1 to 5.0 
5.1 to 8.0 
8.1 to 11.0 
11.1 to 15.0 


*Test Method No. Nev. T206. 


BASE AGGREGATES 


Plasticity Index 
Maximum 


is 


PHYSICAL PROPERTIES AND TESTS 


-704.03.01 Drain Backfill. This aggregate shall con- 
form to one of the following grading requirements: 


PERCENTAGE BY WEIGHT 





PASSING SIEVE 





Sieve Sizes Type 1 Type 2 Type 3 
DEA W iV Vepps [oh tears Aone ives enema kepaniiig 12254 100. - «a= ae 
146rInch «ft..et isc 2) Teigatess 90-100 100.15 af T.£8%. 
STARE Rive fp) ee Gaede PALME YC Aes Se ale wee Fae 60—90 90-100. .ey =8ee 
CE Lio] See ee gk A OURS A DOR Rin MO Di i) 728. 100 

Da Oe: betdintied mace siecll stnen mieetabealemanar! sinatnadi sc 40-70 45-75 80-100 
INO Pel Ore ree ee eens 18-55 20—60 40-80 
INGSO0R. Ot. ft ote 2h. terioteg 7-25 7-25 8-30 
No. 1O0-::¢2)-9tace:.. Lecvabtificie.-2 0-4 0-4 0-5 
IN 2 OQ) hey eee re eo eee eee es 0-3 0-3 0-3 


Unless otherwise specified in the contract documents, the 


Contractor may use either Type 1, 2, 


704.03.02 


Type 1 Class A Aggregate Base. 


or 3. 


This 


ageregate shall conform to the following requirements: 


Sieve Sizes 


Percent By Weight Passing Sieve 


2 Inch 100 
1% Inch 90-100 
¥% Inch 55-85 
No. 4 25-50 
No. 16 10-30 
No. 200 0-10 
Test Test Method Requirements 
DIG VEr oN] Y Sis gers crete vector em enene cee sreree: Nev. T206 Above 
Sampling Aseresaton.. eae Nev, 12005 Fe 
Resistance URevaliic) 62 e  eeeee Nev. T115 80 Min. 
Percentage of Wear (500 revy).............- Nev. T233 37 Percent Max. 
CrushediParticlesae.ac.ee- cee eee © Nev. T230 90 Percent Min. 
Plasticit ye lndex nee = eee see een ee Nev. T212 TableI 
Ihiquid SLiiiites ese ere ee eres Nev. T210 35 Max. 





BASE AGGREGATES 


704.03.03 Type 1 Class B Aggregate Base. 


704 


This ag- 


gregate shall conform to the following requirements: 


Sieve Sizes 


Percent By Weight Passing Sieve 


2 Inch 100 
11% Inch 90-100 
No. 4 20-55 
No. 200 0-12 
Test Test Method Requirements 
SICVE* ANA YSISs ne ecace race Nev. T206 Above 
SarplinesA serevate es 21ers. Ae Név. £200) 2 
ResistancedRevalue). ood cen- Nev. T115 60 Min. 
rushed Particles.) .2c... Sexe ee eens Sue 2 Nev. T230 15 Percent Min. 
PIASHICIUV A INUG Kat mete Pe Nev. T1212 Table I 
LAQUIOSICIINI tT Pee ee ee is. A Le Nev. T210 35 Max. 
704.03.04 Type 2 Class A Aggregate Base. This 


ageregate shall conform to the following requirements: 


Sieve Sizes 


Percent By Weight Passing Sieve 


1 Inch 100 
3%4 Inch 90-100 
No. 4 40-60 
No. 16 20-35 
No. 200 2-10 
Test Test Method Requirements 
EMULE INET IS aie sa ela a i ttn peer Nev. T206 Above 
Sampling ASere rates. 2.5. cee e tense sence NevAl2005 2s 
Resistance (R value)... -<.2.c..-2ccect ces Nev. T115 80 Min. 
Percentage of Wear (500 rev).............. Nev. T233 37 Percent Max. 
G@roshedoParticlesss: sue See Nev. T230 90 Percent Min. 
Blasticit yay indie xe of eco csk ete cncee Nev. T212 Table I 
EA(eRTETO EN techy Les gies vets eta ns ate a eee ere Nev. T210 35 Max. 


704.03.05 Type 2 Class B Aggregate Base. 


This 


ageregate shall conform to the following requirements: 


Sieve Sizes 


Percent By Weight Passing Sieve 


1 Inch 100 
¥%4 Inch 90-100 
No. 4 35-65 
No. 16 15—40 
No. 200 2-10 
Test Test Method Requirements 
SIC Vow ATA YSIS ete ttn eee ere ne Nev. T206 Above 
Sara MNC eA One eaters Nevscl 200 sees 
Resistance (Revdlic) ss = swe Nev. T115 80 Min. 
Percentage of Wear (500 rev)........ _ i Nev. 1233.45 Percent Max. 
Srushed PaiticleStrs ci. cre enti Nev. [230 50 Percent Min. 
Plasticity ndex tees. oe ne Nev. T212 TablelI 
Lice envaly WebeeVhG keds De AS OR bonne role Nev. T210 35 Max. 


704 BASE AGGREGATES 


704.03.06 Type 3 Class A Aggregate. All require- 
ments will be specified in the special provisions. 


704.03.07 Type 3 Class B Aggregate. All require- 
ments will be specified in the special provisions. 


704.03.08 Aggregate for Portland Cement Treated 
Base. This aggregate shall conform to the following re- 
quirements: 


Sieve Sizes Percent By Weight Passing Sieve 
1 Inch 100 
¥% Inch 90-100 
No. 4 35-75 
No. 16 15—45 
No. 200 2-15 
Test Test Method Requirements 
DIC Ve A LAL SIS wares ew cin See ee Nev. T206 Above 
Sampling Aggregate, -.....1....-..-2.-.-------.- Ney. T2005. 28: 
Sand POuiVdlehi as cs ee Nev. T227 20 Min. 
Percentage of Wear (500 rev).............. Nev. T233. 45 Percent Max. 
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SECTION 705 


AGGREGATES FOR BITUMINOUS COURSES 
SCOPE 


705.01.01 Materials Covered. This specification cov- 
ers the quality and size of local mineral materials and 
commercial mineral fillers used in bituminous base and 
surface courses. 

REQUIREMENTS 

705.02.01 General. The mineral aggregate shall be 
the product of approved deposits. The Engineer reserves 
the right to prohibit the use of aggregates from any source 
when: 


(a) The character of the material is such, in the opinion 
of the Engineer, as to make improbable the furnishing of 
aggregates conforming to the requirements of these speci- 
fications. 

(b) The character of the material is such, in the opinion 
of the Engineer, that undue additional costs may be ac- 
crued by the State. 


The mineral aggregate shall be clean, hard, durable, 
free from frozen lumps, deleterious matter, and harmful 
adherent coatings. 


705.02.02 Deficiencies. If the product of any deposit 
is deficient in the fraction passing the No. 16 sieve, addi- 
tional filler from other approved deposits meeting the 
physical requirements may be added. The added material 
shall be fed to the drier in a uniform manner from a sepa- 
rate stockpile. If the added material is a commercial min- 
eral filler, it shall be uniformly fed directly to the plant, 
This is not to be construed as a waiver of any of the 
requirements contained herein. 


PHYSICAL PROPERTIES AND TESTS 


705.03.01 Piantmix and Roadmix Bituminous Base 
and Surface Aggregate, Types 1, 2, and 3. The aggregate 
shall conform to the following requirements: 
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705 AGGREGATES FOR BITUMINOUS COURSES 


PERCENTAGE BY WEIGHT 





PASSING SIEVE 





Type 1 Type 2 Type 3 

Sieve Sizes 114” Max. %4” Max. ¥e"” Max. 
PA) Viol Sale NAS egos SRNAARNE com aaa 10) pec i) 
FE 6 0 ese el i re orang OCF 100 eer ee 
TOUnchy:, 62 ks ee ee Eire te, Be eee HOGe* . 7 ee 
SAR ATICH eee he erat ee eek eee 55-85 90-100. Soe 
VS, Inch Alen Boi peer cat TWO ek 8 100 
AG ile | es ome ese oe 55-85 90-100 
TN emer eon shat ine earner jaan bab 25-55 35-65 60-80 
INOS | re ee eee. Serene 10-35 15—40 25-50 
No.2 200 eek 2 ee ee 3-9 3-9 4-12 

Test Test Method Requirements 
SievelAnalysisee ue. lyase art. Nev. T206 Above 
Sampling Aggregates ..2.300.-.2theeco Neve d 2005 i2..2 
Percentage of Wear (100 rev).............. Nev. T233 . 10 Percent Max. 
Percentage of Wear (500 rev).............- Nev. T233 45 Percent Max. 
Crushedee articles. .2e pees tore sence eee Nev. T230 50 Percent Min. 
Plasticity dindex:..x141.5. 22 laieote re « Nev.T212 6 Percent Max. 
Biguidsleimiitgne ete t eat at Nev. T210 30 Max. 
Stabilometer Value (type 2)................. Nev. T303 35 Min. 


Stabilometer Value (type 1 and 3)....Nev. 
Moisture Vapor Susceptibility 


(stabilometer value)..........2...222.......-. Nev. 
Swell lest... .2io24-leeeiehhe ors! Nev. 
SUmOping | UCSt1 eee ee ee Nev. 


T303 30 Min. 


T312 25 Min. 
T304 0.030” Max. 
T209 Satisfactory 


705.03.02 Plantmix Surface Aggregate, Type 4. The 


combined aggregates shall conform 
quirements: 


to the following re- 


Percent By Weight hope Sieve 


Sieve Sizes 
1 Inch 
%4 Inch 
¥% Inch 
No. 4 
No. 16 
No. 200 
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Type 4—%4” M 
100 
90-100 
55-85 
35-65 
15-40 
3-9 


AGGREGATES FOR BITUMINOUS COURSES 705 


Test Test Method Requirements 

Sieve Analysis A.... 000 Fw tecr 2. =. Nev. T206 Above 
Sampling AgoresateQe 7 wate... Nev... 200Lieeres 
Percentage of Wear (100 rey).............. Nev. T233 10 Percent Max. 
Percentage of Wear (500 rev).............. Nev. [233 45 Percent Max. 
Crushed Particles (coarse agg.)............ Nev. T230 90 Percent Min. 
Crushed Particles (fine agg.)................ Nev. T230 70 Percent Min.* 
Plasticity Index! .. Sotatiniue emia yr Nev. T212 6 Percent Max. 
Wiis tin it eee Nev. T210 30 Percent Max. 
Stabilometes Value 528 of Ps... Nev. T303 37 Min. 
Moisture Vapor Susceptibility 

(stabilometérfvalue)..............2.0..00.-.. Nev. T312 30 Min. 
Swelld estaee9 sclsin V7 oO tesnorell o.c5 ccc ee Nev. T304 0.030” Max. 
SCIP Pi Sisk CS SW eas os nase rcrety Atco Nev. T209 Satisfactory 


*Required only on that portion passing the No. 4 sieve and retained on the 
No. 8 sieve. 


705.03.03 Plantmix Bituminous Open-Graded Surface 
Aggregate. The aggregate shall conform to the following 
requirements: 


Sieve Sizes Percent By Weight Passing Sieve 
14 Inch 100 
¥g Inch 90-100 
No. 4 35-55 
No. 16 2-18 
No. 200 0-3 
Test Test Method Requirements 
MICVESAMALY SIS ee ee ee Nev. T206 Above 
Sampling Ageregate..4).. 2 Neva 20077 25 
Percentage of Wear (100 rev).............. Nev. T233 10 Percent Max. 
Percentage of Wear (500 rev).............. Nev. T233 45 Percent Max. 
Grushed?Particlesia 2 eae ee Nev. T230 90 Percent Min. 
S WEN BL CS seco es 398, cieee ee Nev. T304 0.030” Max. 
SUD eu est wears aa ee es eee, Se Nev. T209 Satisfactory 


705.03.04 Commercial Mineral Filler. Commercial 
mineral filler shall conform to the requirements of AASHO 
M17. 


705.03.05 Screenings. The screenings shall conform 


to the following requirements: Drecieeee 
By WEIGHT 

-——PASSING SIEVE— 
Sieve Sizes 14” Size Ye" Size 
WLS UAVS ale lhe ai taste Rte Pee Oe ee rx 9, ERI Sa 100% 27 in eee 
SEN WAV) ees tp Pa ts Fe een BRE en ites Ere 90-100 100 
TING 9g rr eee ee cn gi ae ee eee 15-50 30-60 
vee tO cin Sy Riel Oo oh en he OR pes = Nee 0-5 0-8 
TEN 2 (A) Senet er es oo LCE ha ceteah cpactensenes 0-2 0-2 


705 AGGREGATES FOR BITUMINOUS COURSES 
Test Test Method Requirements 

Sieve Analysis A....A0°2..veWt, 202... 8 Nev. T206 Above 

Sampling AggregatéWol vale. Nev. T200 _ ........ 

Percent of Wear (100 rev)................... Nev. T233 10 Percent 

Percent of Wear (500 rev)................... Nev. [233 40 Percent 

CrushedsParticlés.. G€27 ve 28 f. Nev. T230 90 Percent Min. 

Soundness (5 alternations)................... Nev. T470 10 Percent Max. 


(sodium sulphate) 


Loss 


705.03.06 Sand Blotter. The sand shall conform to 


the following requirements: 


Sieve Sizes Percent By Weight Passing Sieve 
14 Inch 100 
No. 4 90-100 
No. 16 30-75 
No. 200 0-12 
Test Test Method Requirements 
Sieve Arial ysint. neice Nev. T206 Above 
Sampling Aggregate..................-----.----.- Nev. 7200 .3V a2 
Organic Impurities.2.060022 000... Nev. T498 © 0 ou... 
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SECTION 706 


AGGREGATES FOR PORTLAND 
CEMENT PRODUCTS 


SCOPE 


706.01.01 Materials Covered. This specification cov- 
ers the quality and size of aggregates used in Portland 
cement products. 

REQUIREMENTS 


706.02.01 General. The mineral aggregate shall be 
the product of approved deposits. The Engineer reserves 
the right to prohibit the use of aggregates from any source 
when: 


(a) The character of the material is such, in the opinion 
of the Engineer, as to make improbable the furnishing of 
aggregates conforming to the requirements of these speci- 
fications. 

(b) The character of the material is such, in the opinion 
of the Engineer, that undue additional costs may be ac- 
crued by the State. 


PHYSICAL PROPERTIES AND TESTS 


706.03.01 Coarse Aggregate. The aggregate shall 
conform to the following requirements: 
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AGGREGATES FOR PORTLAND CEMENT PRODUCTS 706 


Test Test Method Requirements 

MIE VE A TAI SIS cede pe aM ncn i Nev. T206 Above 

DAM PUNG ASOT CR ALC xs cacerecccct sen tuareeekes INEV: L200 seed. 

Material Passing 200 Sieve.................. Nev. T499 1 Percent Max. 

Percentage of Wear (100 rev).............. Nev. T233 10 Percent Max. 

Percentage of Wear (500 rev).............. Nev. T1233 50 Percent Max. 

Soundness (5 alternations)................... Nev. T470 12 Percent Max. 
Loss 

GENO: Cibiayec wees. 0 a0 0 gene meee nee nme Nev. T490 0.3 Percent Max. 


Thin or elongated pieces (length greater than five times 
maximum thickness) shall not exceed fifteen (15) percent 
by weight. 


706.03.02 Lightweight Aggregates. These aggregates 
shall conform to the following requirements: 


——PERCENTAGE BY WEIGHT PASSING SIEVE——— 


Sieve Fine Fine 1” Size 34” Size 
Size Natural Lightweight Coarse Coarse 
UP Yel a ot Later eT ee. aaa? 95-100 100 
GEM WG ih 8 Bie Wee peel elite Lei sean eae my Dh nes 90-100 
C2RISICIIS ogee eet ee tat. Roe ee oe 25=60" Pohl 
Paclnchrs. erase 100 LOO TS ee Ls 20-60 
IN Grid eae) oo eee 95-100 85—100 0-10 0-10 
IN Gad Oe! Pi pt cc 45-80 40-~80:fsni eaeenh “pris ere: 
BN ee ee, 10-35 1035 5: ek. eee 
OSU Pere ae 2-12 eee oe et ae a ee 
INGHZOD Fete A On> Me er ee ee een eee 
Test Test Method Requirements 
DIC Ve PAN ALY SIS: cota set eorsee Nev. T206 Above (a) 
Samplingesnos 2) kee cee Neve 1 200 Pes 
Unit Weight (loose 
ovenrdry)O). wlorim genet Nev. T119 Fine Agg.—70 lb. cu.ft. 
Max. (b) 
Coarse Agg.—S55 lb. cu.ft. 
Max. (b) 


Comb. Fine and Coarse— 
65 Ib. cu. ft. Max. (b) 
Organic Impurities................ Nev. T498 Satisfactory (c) 
CAB LUM PSs ee cee Nev. T490 2.0 Percent Max. 
Test for Staining Materials..Nev.T488 Satisfactory (d) 
Mortar Making Properties 
rey BAY) ele lls.) Sli aierneelnicl Nev. T472 90 Percent Min. (e) 


(a) With the following exceptions: The weight of the 
test sample for fine lightweight aggregate shall be in ac- 
cordance with Table III, and the aggregate when mechan- 
ically sieved shall be sieved for only 5 minutes. The test 
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sample for coarse aggregate shall consist of no less than 
0.1 cu. ft. of the material used for the determination of 
unit weight. 


Table III 
Weight of Sieve Test Sample for Fine Lightweight Aggregates 

Nominal Weight of Aggregate Weight of Test 
Lbs. Per Cubic Foot Sample, Grams 

25-35 150 

35-45 200 

45-55 250 

$5-—65 300 

65-70 350 


(b) The unit weight of successive shipments of light- 
weight aggregate shall not differ by more than ten (10) 
percent from that of the sample submitted for acceptance 
tests. 

(c) Aggregates tested and showing color darker than 
the standard shall be rejected unless it can be demon- 
strated that the discoloration is due to small quantities of 
materials not harmful to the concrete. 

(d) Aggregates tested and showing stain darker than 
“heavy stain” (stain index of 80) or darker shall be tested 
by chemical procedure, and aggregates that contain 1.5 
mg. or more of ferric oxide (Fe,O,) per 200 gram sample 
shall be rejected for use. 

(ce) Fine aggregates, subjected to the test for mortar 
making properties, shall develop a compressive strength at 
the age of seven (7) and twenty-eight (28) days when using 
Type 1 or 2 cement of not less than ninety (90) percent 
of the strength developed by a mortar prepared in the 
same manner with the same cement and graded Ottawa 
sand having a fineness modulus of 2.40 + 0.10. 


706.03.03 Fine Aggregate. This aggregate shall con- 
form to the following requirements: 


Sieve Sizes Percent By Weight Passing Sieve 
¥g Inch 100 
No. 4 95-100 
No. 16 45-80 
No. 50 10-35 
No. 100 2-12 
No. 200 0-5 
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AGGREGATES FOR PORTLAND CEMENT PRODUCTS 706 


Test Test Method Requirements 
A Rea GH AEN WU eee a PE PN IO Nev. T206 Above 
Samplung A spregate. ee ne INBYeA OOO er 
Soundness (5 alternations)................... Nev. T470 10 Percent Max. 
(sodium sulphate) Loss 
Clay Tsanips!s..asins..eniyods.hos Nev. T490 1.0 Percent Max. 
Lightweight Pieces in Agg................... Nev. T487 1.0 Percent Max. 
Percentage of Particles of 
| fy Cas 0 EE 4 ll het Bas 9 i 0) ama is hte Nev. T486 3.0 Percent Max. 
Wreanic Impurities. we Nev. T498 Satisfactory (a) 
Mortar Making Properties................... Nev. T472 90 Percent Min. 
(b) 


(a) Aggregates tested and showing color darker than 
the standard shall be rejected unless they pass the “Mor- 
tar Making Properties” test (Nev. T472). 

(b) Fine aggregates, subjected to the test for mortar 
making properties, shall develop a compressive strength 
at the age of seven (7) and twenty-eight (28) days when 
using Type 1 or 2 cement of not less than ninety (90) per- 
cent of the strength developed by a mortar prepared in 
the same manner with the same cement and graded Ottawa 
sand having a fineness modulus of 2.40 + 0.10. 


706.03.04 Grout and Mortar Sand. This aggregate 
shall conform to the following requirements: 

Sand for grout and mortar shall conform to the size 
requirements of 706.03.03, “Fine Aggregate,” except if 
the Contractor elects, he may screen the sand over a No. 
8 screen to produce the following: 


Sieve Sizes Percent By Weight Passing Sieve 
No. 8 100 
No. 50 15—40 
No. 100 0-10 
No. 200 0-5 
Test Test Method Requirements 
BicVe LADALYSIS) ns... cee 8k Nev. T206 Above 
aMIPliNnS Ae Ore sate ure erate ree Nev: -I200) 22, 
Mortar Making Properties................... Nev. T472 90 Percent Min. 
(a) 
OT OBMG TM DUT CS el ease snesctdens Nev. T498 Satisfactory (b) 


(a) Fine aggregates, subjected to the test for mortar 
making properties, shall develop a compressive strength 
at the age of seven (7) and twenty-eight (28) days when 
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using Type 1 or 2 cement of not less than ninety (90) per- 
cent of the strength developed by a mortar prepared in 
the same manner with the same cement and graded Ottawa 
sand having a fineness modulus of 2.40 + 0.10. 

(b) Aggregates tested and showing color darker than 
the standard shall be rejected. 


706.03.05 Stone for Masonry and Riprap. This 
stone shall conform to the following requirements: 


Test Test Method Requirements 
Percentage of Wear (500 rev).............. Nev. T233 50 Percent Max. 
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SECTION 707 


JOINT MATERIAL 
SCOPE 


707.01.01 Material Covered. This specification cov- 
ers the quality requirements for poured filler, preformed 
fillers, and resilient and rubber type gaskets used in the 
construction of bridges, culverts, sidewalks, etc. 


PHYSICAL PROPERTIES AND TESTS 


707.03.01 Joint Fillers. Preformed fillers for joints 
shall conform to the requirements of AASHO M153, 
ASTM D1751 or D1752 as specified, and shall be punched 
to admit the dowels where called for on the plans. Unless 
otherwise specified, AASHO M153, Type UI shall apply. 
The filler for each joint shall be furnished in a single piece 
for the full depth and width required for the joint unless 
otherwise authorized by the Engineer. When the use of 
more than one piece is authorized for a joint, the abut- 
ting ends shall be fastened securely and held accurately 
in place, by stapling or other positive fastening satisfactory 
to the Engineer. 


7067.03.02 Rubber Gaskets. The ring gaskets shall 
conform to the requirements of AASHO M198. 


707.03.03 Waterstops. Waterstops shall conform to 
the following requirements: 


(a) Natural Rubber— 


Test Test Method Requirements 
Tension Testing of 

Vulcanized Rubber....... ASTM D412 _ Tensile strength 3,500 lbs. 
Min. PSI—Elongation 
at breaking of 550 per- 
cent. Unit stress (300 
percent) 1,100 lbs. PSI 
Min. Unit stress (500 
percent) 2,800 lbs. PSI 
Min. 


707 JOINT MATERIAL 


Test Test Method Requirements 
Test for Accelerated 

aging of Vulcanized 

Rubber by the Oxygen 

Pressure Method........... ASTM D572 After 7 days in air at 
158° (+2°)F. or after 
48 hours in oxygen at 
158° (+2°)F. and 300 
lbs. PSI, the tensile 
strength and elongation 
shall not be less than 
65 percent of the orig- 


. inal. 
Test for Indentation of 
Rubber by Means of a 
Durometer..................-.. ASTM 676 55 to 65 (hardness) 


Natural rubber waterstops shall be manufactured from 
a stock composed of a high grade compound made exclu- 
sively from new plantation rubber reinforced carbon black, 
zinc oxide, accelerators, antioxidants, and softeners. This 
compound shall contain not less than seventy-two (72) 
percent by volume of new plantation rubber. 


(b) Synthetic Rubber— 
Test Test Method Requirements 
Tension Testing of 
Vulcanized Rubbev....... ASTM D412 _ Tensile strength 2,500 Ibs. 
PSI Min. Elongation at 
breaking of 425 per- 
cent. 
Testing for Accelerated 
Aging of Vulcanized 
Rubber by the Oxygen 
Pressure Method........... ASTM D572. After 7 days in air at 
158° (+2°)F. or after 
48 hours in oxygen at 
158° (+2°)F. and 300 
Ibs. PSI, the tensile 
strength and elongation 
shall not be less than 
65 percent of the orig- 


inal. 

Test for Indentation of 

Rubber by Means of a 

Durometer See 2. ASTM 676 50 to 70 (hardness) 

(c) Polyvinyl Chloride— 

Test Test Method Requirements 
Polyvinyl Chloride Waterstops....Corps. of Engr. Compliance of 
CRD-C572 paragraph 6 
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SECTION 708 


CONCRETE AND CLAY PIPE AND DRAINS 
SCOPE 


708.01.01 Materials Covered. ‘This specification cov- 
ers the quality of clay pipe, nonreinforced concrete pipe, 
and reinforced concrete pipe used for culverts, siphons, 
pressure conduits, sewers, and storm drains. Also the 
quality of perforated pipe used in underdrains. 


PHYSICAL PROPERTIES AND TESTS 


708.03.01 Reinforced Concrete Pipe. This pipe shall 
conform to the requirements of AASHO M170 for the 
specified diameters and strength classes. Elliptical pipe 
shall be furnished where specified. Unless otherwise speci- 
fied, pipe wall design and use of elliptical reinforcement 
in circular pipe are optional. 

Precast reinforced concrete end sections shall conform 
to the requirements of the cited specifications to the extent 
to which they apply. 


708.03.02 Nonreinforced Concrete Pipe. This pipe 
shall conform to the requirements of AASHO M86 for 
the specified diameters and strength classes. 


708.03.03 Perforated Concrete Pipe. This pipe shall 
conform to the requirements of AASHO M175 or to 
ASTM C444 for the specified diameters and strength 
classes. 


708.03.04 Clay Pipe. This pipe shall conform to the 
requirements of AASHO M65 for pipe with full circular 
cross section, for the specified diameter and strength class. 
When specified, the bell shall have integral spacer lugs 
to provide for an annular opening and self-centering fea- 
ture. 


708.03.05 Bituminous Fiber Pipe. This pipe shall 
conform to the requirements of AASHO M158, ASTM 
D1861 or D1862. 
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708.03.06 Perforated Bituminous Fiber Pipe. This 
pipe shall conform to the requirements of AASHO M177 
for the specified diameters. Unless otherwise specified, 
either Type 1 or Type 2 couplings may be furnished. 
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SECTION 709 


METAL PIPE AND DRAINS 
SCOPE 


709.01.01 Material Covered. This specification cov- 
ers the quality of metal pipes, metal arch pipes, metal 
end sections, structural plate pipe, and perforated metal 
pipe used for culverts, drainage structures, conduits, and 
underdrains. 


PHYSICAL PROPERTIES AND TESTS 


709.03.01 Corrugated Metal Pipe and Pipe Arches. 
These conduits and the coupling bands shall conform to 
the requirements of AASHO M36 for the specified sec- 
tional dimensions and spelter coating and gages. Shop- 
formed elliptical pipe and shop strutted pipe shall be 
furnished where specified. 

Special sections, such as elbows and flared end sections, 
for these conduits shall be of the same gage as the con- 
duit to which they are joined, and shall conform to the 
applicable requirements of AASHO M36. 


709.03.02 Bituminous Coated Corrugated Metal Pipe 
and Pipe Arches. These conduits and the coupling bands 
shall conform to the requirements of AASHO M190 for 
the specified sectional dimensions, gages, and type of 
bituminous coating. Coupling bands shall be fully coated 
with bituminous material. Shop-formed elliptical pipe and 
shop strutted pipe shall be furnished where specified. 

Special sections, such as elbows and flared end sections, 
for these conduits shall be of the same gage as the con- 
duit to which they are joined, and shall conform to the 
applicable requirements of AASHO M190. Coating and 
invert paving shall be of the type specified. 

When asbestos bonded bituminous coating is specified, 
these requirements shall equally apply and in addition the 
special process of embedding asbestos fiber in the molten 
metallic bonding medium shall be used to bond the 
bituminous coating. 
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709.03.03 Corrugated Aluminum Pipe. This pipe 
shall conform to the requirements of AASHO M196. 


709.03.04 Corrugated Metal Pipes for Downdrains. 
Downdrain flumes and pipe shall conform to the require- 
ments of AASHO M36. Type II inlets shall conform to 
the requirements of AASHO M36. Type I and Type II 
inlets shall conform to the requirements of ASTM A93 
except 2.00 ounce coating shall be required. When speci- 
fied, pipe, flumes, and inlets shall be bituminous coated 
conforming to the requirements of AASHO M190. All 
anchor assemblies, hardware, and accessories shall con- 
form to the requirements of ASTM A153 and ASTM 
A123. 


709.03.05 Corrugated Metal Pipe for Underdrains. 
This pipe shall conform to the requirements of AASHO 
M136 for the specified diameters. Unless otherwise speci- 
fied, any one of four types may be furnished. 


709.03.06 Bituminous Coated Corrugated Metal Pipe 
for Underdrains. ‘This pipe shall conform to the require- 
ments of AASHO M136 and shall be coated with bitumi- 
nous material to meet requirements of AASHO M190, 
Type A coating, except that minimum coating thickness 
shall be 0.03 inch. Coupling bands shall be full coated. 
The specified minimum diameter of perforations shall 
apply after coating. 


709.03.07 Corrugated Aluminum Pipe for Under- 
drains. This pipe shall conform to the requirements of 
AASHO M197. 


709.03.08 Structural Plate Pipe and Pipe Arches. 


This pipe shall conform to the requirements of AASHO 
M167. 
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SECTION 710 


STRUCTURAL AND EYEBAR STEEL 
SCOPE 


710.01.01 Material Covered. This specification cov- 
ers the quality of structural and eyebar steel used in high- 
way structures. 

REQUIREMENTS 


710.02.01 Defects. Finished rolled material shall be 
free from cracks, flaws, injurious seams, laps, blisters, 
ragged and imperfect edges, and other defects. It shall 
have a smooth, uniform finish, and shall be straightened 
in the mill before shipment. 

Material shall be free from loose mill scale, rust pits, 
or other defects affecting its strength or durability. 

The Engineer reserves the right to reject material which 
he deems unsuitable for the purpose intended even though 
the material meets the requirements of the mill tolerances. 


PHYSICAL PROPERTIES AND TESTS 
710.03.01 Standard Steel. This steel shall conform 
to the requirements of ASTM A36. 


710.03.02 High Strength-Low Alloy Structural Man- 
ganese Vanadium Steel. This steel shall conform to the 
requirements of ASTM A441. 


710.03.03 High Tensile Strength Bolts. This steel 
shall conform to the requirements of ASTM A325. 


710.03.04 Stainless Steel Bolts. This steel shall con- 
form to the requirements of ASTM A276. 


710.03.05 Welded Seamless Steel Pipe. This steel 
shall conform to the requirements of ASTM A53 (Grade 
B). 


710.03.06 Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes. This steel 
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shall conform to the requirements of ASTM A500 (Grade 
B) except the minimum tensile strength shall be 55,000 psi. 


710.03.07 Shear Connector Studs. This steel shall 
conform to the requirements of ASTM A108, Grade 1015, 
or 1020. Flux-retaining caps shall be low carbon grade 
suitable for welding and shall conform to the requirements 
of ASTM A109. 


710.03.08 Pins and Rollers. Pins or rollers nine (9) 
inches or less in diameter shall be forged and heat treated 
or cold finished carbon-steel shafting. Pins or rollers more 
than nine (9) inches in diameter shall be forged and heat 
treated in accordance with the requirements of ASTM 
A235. 
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SECTION 711 


ALUMINUM FOR BRIDGE RAIL 
SCOPE 


711.01.01 Material Covered. This specification cov- 
ers the quality of aluminum alloy used in bridge rail. 


PHYSICAL PROPERTIES AND TESTS 


711.03.01 Aluminum Alloy for Pipe. This pipe shall 
conform to the requirements of ASTM B241 Alloy 6061-— 
T6 or 6063-T6. 


711.03.02 Aluminum Alloy Tubing. This tubing 
shall conform to the requirements of ASTM B221 Alloy 
6061-T6 or 6063-T6. 


711.03.03 Cast Aluminum Alloy. This alloy shall 
conform to the requirements of AASHO M193, Alloy A 
344-T4. 


711.03.04 Aluminum Alloy Shims. This alloy shall 


conform to the requirements of ASTM B209 Alloy 1100- 
0. 
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SECTION 712 


MISCELLANEOUS METAL 
SCOPE 


712.01.01 Material Covered. This specification cov- 
ers the type and quality of miscellaneous metals used in 
various highway constructions. 


PHYSICAL PROPERTIES AND TESTS 
712.03.01 Steel Castings. This steel shall conform to 
the requirements of ASTM A27, Grade 65-35. 


712.03.02 Gray Iron Castings. These castings shall 
conform to the requirements of ASTM A48, Class 40. 


712.63.03  Mallieable Castings. These castings shall 
conform to the requirements of ASTM A47, Grade 32510. 


712.03.04 Wrought Iron Plates. These plates shall 
conform to the requirements of ASTM A42. 


712.03.05 Bronze Castings. These castings shall 
conform to the requirements of ASTM B22, Alloy E. 


712.03.06 Welding Materials. Materials used for 
welding shall conform to the current Specifications for 
Welded Highway and Railway Bridges of the American 
Welding Society. 


712.03.07 Steel Piles. This steel (“H” Piles, Sheet 
Piling), shall conform to the requirements of ASTM A36. 


712.03.08 Steel Shell for Piles. This steel shall con- 
form to the requirements of ASTM A252, Grade 2. 
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SECTION 713 


REINFORCEMENT 
SCOPE 


713.01.01 Materials Covered. This specification cov- 
ers the quality of bar steel, fabricated reinforcement and 
welded steel wire used in the reinforcement of concrete. 


PHYSICAL PROPERTIES AND TESTS 
713.03.01 Bar Steel Reinforcement. This steel shall 
conform to the applicable following requirements: 


Test Test Method Requirements 
Billet Steel Bars for 
Concrete Reinforcement...... ASTM A15 or Intermediate or 


ASTM A408 Hard Grade (a) 
Rail Steel Bars for 
Concrete Reinforcement...... ASTM A16 Satisfactory 
Spiral Reinforcement................ ASTM A15 Intermediate 
Grade Bars 


(a) Size Nos. 14 and 18 bars shall conform to all the requirements of the 
Sorecerauding size Nos. 14S and 18S bars of the current ASTM Designation 
8. 


713.03.02 Fabricated Steel Bar or Rod Mats Rein- 
forcement. This steel shall conform to the requirements 
of ASTM A184. 


713.03.03 Welded Steel Wire Fabric Reinforcement. 
This steel shall conform to the requirements of ASTM 
A185. 


713.03.04 Prestressing Steel. Prestressing reinforce- 
ment shall be high-tensile-strength steel wire, high-tensile- 
strength seven-wire strand or high-tensile-strength alloy 
bars as called for on the plans or in the special provisions. 

High-tensile-strength steel wire shall conform to the 
requirements of ASTM designation A421, except that the 
steel may be made by the basic oxygen process. 

High-tensile-strength seven-wire strand shall conform 
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to the requirements of ASTM Designation A416 with the 


exceptions shown in the following table: 


YIELD STRENGTH 
-——REQUIREMENTS——. 


Nominal Minimum 
Nominal Breaking Nominal Weight Load at 
Diameter Strength Area of of Strand Tnitial 1 Percent 
of Strand Minimum Strand (ib. per Load Exten. 
(inches) (pounds) (sq. in.) 1000 ft.) (pounds) (pounds) 
3 23,000 0.085 292 2,300 19,600 
Ae 31,000 0.117 400 3,100 26,350 
% 41,300 0.153 525 4,130 35,100 


High-tensile-strength alloy bars shall be stress relieved 
and then cold stretched to a minimum of 130,000 psi. 
After cold stretching, the physical properties shall be as 
follows: 


Minimum Ultimate Tensile Strength..................2.-2..------.. 145,000 psi 


Minimum Yield Strength, Measured by the 0.7 
Percent Extension Under Load Method Shall 


Be Notless. 1 tani) ee ues eee ee i Ne eee 130,000. psi 
Minimum Modulus of Elasticity........00.......0.....--.-.------ 25,000,000 psi 
Minimum Elongation in 20-bar Diameters 

Fgh tot el S13 | 105 2 tira eon RL EN Ee IE Sen NED SO Te 4 percent 
Miameters | Olerance. xo At ae eek eee ee +0.03”, —0.01” 


Testing Prestressing Reinforcement and Anchorages. 
All wire, strand, or bars to be shipped to the site shall 
be assigned a lot number and tagged for identification pur- 
poses. Anchorage assemblies to be shipped shall be like- 
wise identified. 

All samples submitted shall be representative of the 
lot to be furnished, and, in the case of wire or strand, 
shall be taken from the same master roll. 

All of the materials specified for testing shall be fur- 
nished free of cost and shall be delivered in time for 
tests to be made well in advance of anticipated time of 
use. 

The vendor shall furnish for testing the following 
samples selected from each lot. If ordered by the Engineer, 
the selection of samples shall be made at the manufac- 
turer’s plant by the inspector. 


(a) Pretensioning Method. For pretensioned strands, 
samples at least five (5) feet long shall be furnished of 
each strand size. A sample shall be taken from each end 
of every coil. 


698 








REINFORCEMENT 713 


(b) Post-Tensioning Method. The following lengths 
shall be furnished: 

1. For wires requiring heading—five (5) feet. 

2. For wires not requiring heading—sufficient length 
to make up one parallel-lay cable five (5) feet long con- 
sisting of the same number of wires as the cable to be 
furnished. 

3. For strand to be furnished with fittings—five (5) 
feet between near ends of fittings. 

4. For bars to be furnished with threaded ends and 
nuts—five (5) feet between threads at ends. 

(c) Anchorage Assemblies. Two anchorage assemblies 
shall be furnished, complete with distribution plates of 
each size or type to be used, if anchorage assemblies are 
not attached to reinforcement samples. 
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SECTION 714 


PAINT 
SCOPE 


714.01.01 Materials Covered. ‘This specification cov- 
ers the quality, color, and number of applications of paint 
used in painting the various materials of highway con- 
struction. Attention is directed to Section 715, “Galva- 
nizing,” for galvanized coatings. 


REQUIREMENTS 


714.02.01 Certificates. The Contractor shall furnish 
the Engineer with written certification that all required 
tests have been satisfactorily completed and that the mate- 
rials thereof comply with all the requirements. Samples 
will be taken when required by the Engineer. 


PHYSICAL PROPERTIES AND TESTS 


714.03.01 Iron and Steel Use Items. 
(a) Standard Metal Rail, Steel Bridge Railing and 
Guardrail when paint is specified. 


Number Formula or 
Purpose of Coats Color General Type Specification 
Prime (applied 
At mS IA OTD) gametes Tht tana Red Lead *TT-P_-86 
or Zinc Type II 
Chromate ** J AN—P— 
735 
Intermediate 
(first field coat 
after primer)....... 1 Cream ‘Titanium *TT—P-102 
Lead, Zinc Class B 
Oxide 
Finish 
(second field 
coat after 
Primer) ee ee ih White Titanium *TT—P—102 
Lead, Class B 
Zinc 
Oxide 


*Federal Specifications " ; 
**National Military Establishment Specification 
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(b) Structural Steel, Miscellaneous Iron, Steel Light 


Standards. 
Number 
Purpose of Coats Color General Type 
Prime (applied 
At SHOP). ete a sbi Red Lead or 
Zinc 
Chromate 
Intermediate (first 
field coat 
after primer)....... 1 Lt.Gray Titanium 
Lead, Zinc 
Oxide 
Finish (second 
field coat 
after primer)....... | oe ae Aluminum 


*Federal Specifications 
**National Military Establishment Specification 


Formula or 
Specification 


*TT—P-86 
Type Il 

** J AN—P— 
YES, 


*TT—P—102 
Class B 


*TT-—V-81 
Mixing 
Varnish 
Aluminum 
Paste 
*TT-A-468, 
Type II 


714.03.02 Timber Use Items. Cattle guard wings, 
bridge railings, right-of-way markers, sign posts, and 
miscellaneous timber structures specified to receive paint. 


Number 
Purpose of Coats Color General Type 
Prien 1 White Mixed 
Pigment 
Exterior 
Wood 
Primer 
Intermediate 
(first coat 
after primer)....... 1 Cream Titanium 
Lead, Zinc 
Oxide 
Finish 
(second coat 
after primer)....... 1 White Titanium 
Lead, Zinc 
Oxide 


*Federal Specifications 
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Formula or 
Specification 


*TT—P-25 


*TT—P-25 


*TT—P-102 
Class B 


*TT-P=102 
Class B 
































PAINT 


Number 
Purpose of Coats Color 
Trim, Lettering 
and Indications 
(used when so 
indicated 


On» plans) .2:.cc..cs- 1 


*Federal Specifications 


714.03.03 Concrete Use Items. 


714 
Formula or 
General Type Specification 
Titanium *TT—P-61 
Lead, Zinc 
Oxide 


Concrete end posts, 


(bridges), raised traffic bars, and miscellaneous concrete 


specified to receive paint. 


Number 
Purpose of Coats Color 
Pinish.*.. 02 ee 1 White 
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Formula or 
General Type Specification 
Water Acrylic Resin 
Thinned or Synthetic 
Latex Alkyd 
Emulsion 
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SECTION 715 


GALVANIZING 
SCOPE 


715.01.01 Material Covered. This specification cov- 
| ers the quality and thickness of galvanize used on various 
| material when called for on the plans or designated in 
| the specifications. 


PHYSICAL PROPERTIES AND TESTS 


715.03.01 Products One-eighth (1%) Inch Thick and 
Thicker. Galvanizing of products fabricated from rolled, 
| pressed, and forged steel shapes, plates, bars, and strip 
| shall conform to the requirements of ASTM Designation 
} A123. 


| 7715.03.02 Rail Elements. All rail elements shall be 
| galvanized in accordance with ASTM Designation A525, 
| Coating Class 2.5. 


715.03.03 Hardware. Bolts, nuts, washers, and fas- 


| tenings shall be galvanized in accordance with the re- 
| quirements of ASTM Designation A153. 


705 




















svoo nobeoiisege aid T bowed > ana 
auoiisy no bea sxinsvieg to edomioidt bas y id ex9 
ri botsngiasl 70 eptel 913 a0 Tol bolisa ad ant 


enOUE 3 
a 1 wa fh bei 


re aa CIMA, BAIT qa4084 INORG 


bun Aidt dou () didgie-snO eiowboxd I 
bollor mori botssixds! 2touborg to goisinsvisD isa 
qine bas ,zisd 2zolaiq joqede loote begrok bat 

noitsngized pee to einemetinps: oft of arroigoo t 


25 ; a 


| 9d Hea etnommels list 1A .elaomolt lie $0.60 
SCA ats ara as MT2A thiw sonsbi0o98 Al 
price: Bt 

ze Pri 

~est Das ,rodesw 20a wo cnn 

-s1 ot dtiw somsbio008 ai bosinsvisg od I 

.LtLA noitsngiee ee oat 





























SECTION 716 


SIGN MATERIALS 
SCOPE 


716.01.01 Materials Covered. This specification cov- 
ers the kind and quality of materials used in the construc- 
tion of “Temporary Signs’ and “Permanent Signs.” 


REQUIREMENTS 


716.02.01 General. Traffic signs and markers shall 
conform to the requirements of the latest edition of 
AASHO Manuals, “Signing and Pavement Marking of the 
National System of Interstate and Defense Highways” and 
“Uniform Traffic Control Devices for Street and High- 
ways.” 


716.02.02 Certificates. It shall be the Contractor’s 
responsibility to ascertain that all required tests have been 
made by qualified testing laboratories as approved by the 
Department. The Contractor shall furnish the Engineer 
with a written certification that all required tests have been 
satisfactorily completed and that materials and fabrication 


_ thereof comply with all the requirements. 


All materials shall be approved prior to use. 


PHYSICAL PROPERTIES AND TESTS 


716.03.01 General. Bearing plates, wide flange 
beam posts, and gusset or stiffener plates shall be of the 
sizes and dimensions shown on the plans and shall be gal- 


| vanized after fabrication. Steel shall conform to ASTM 


Designation A36. Galvanizing shall conform to ASTM 


Designation A123. All welding shall conform to the re- 
| quirements set forth in subsection 506.03.20, “Welding.” 


Post clamps for attachment to wide flange beam posts 
shall be extruded of 6061—-T 6 aluminum alloy conform- 


| ing to ASTM Designation B221, and shall be of the shape 
| and sizes as shown on the plans. 


Pipe brackets for attaching sign to pipe posts shall 
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be of the interlocking type and shall be of aluminum 
alloy 6061—T 6 and conform to ASTM Designation B221. 

Anchor bolts, nuts, and washers shall be of structural, 
carbon steel conforming to Section 710, “‘Structural and 
Eyebar Steel,” and shall be galvanized in accordance with 
ASTM Designation A153 or cadmium plated in accord- 
ance with ASTM Designation A165 Type NS. 

Steel pipe for posts shall conform to the specifications 
of ASTM Designation A120 and shall be galvanized. 

Aiuminum alloy pipe for posts and tubular stiffeners 
shall be schedule 40 pipe fabricated of 6061—T 6 alumi- 
num alloy and shall conform to the specifications of ASTM 
Designation B241. Pipe caps for aluminum posts shall be 
aluminum alloy 356—T 6. 

The straps, bars, and braces used on sign support-Type 
C, shall be of aluminum alloy 6061—T 6 and shall con- 
form to ASTM Designation B209. 

Stringers for horizontal supporting structural members 
and angle for post clamps assembly shall be of 6061-T 6 
aluminum alloy and shall conform to ASTM Designation 
B308. 

Sheet aluminum for sign panels and backing for letters 
other than laminated signs shall be of 6061-T 6 aluminum 
alloy and shall conform to specifications for ASTM Desig- 
nation B209. The face sheet of the laminated signs shall be 


of 6061—H12 aluminum alloy. The back sheet shall be 


fabricated in one piece from 0.040 inch sheet aluminum 
alloy 3003—H14. The surface shall be treated with an 
amorphous chromate conversion coating conforming to the 
requirements of Federal Specification MIL—C—5541. Core 
material shall be phenolic impregnated cellulose honey- 
comb equal to AMS—3720 standards. 

Aluminum alloy bolts shall be 2024—-T 4 aluminum 
alloy and shall conform to the specifications of ASTM 
Designation B211. Stainless steel bolts shall conform to 
the specifications of ASTM Designation A276. 

The expansion assembly for fastening the aluminum 
tubing to the aluminum Z-bars shall be manufactured of a 
zinc die casting alloy which contains copper, aluminum, 
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and magnesium. The anchor bolt for the expansion assem- 
bly shall be cadmium plated and shall conform to the 
specifications of ASTM Designation A165, minimum 
thickness as prescribed for grade Type TS. 

Core material shall be phenolic impregnated cellulose 
honeycomb equal to AMS—3720 standards. Thickness of 
core material shall be held within a tolerance of plus 0.010 
inch and minus 0.010 inch. Core material shall meet 
specification MIL—D-5272 for resistance to fungus. 

The tensile strength of the 6061 aluminum sheets and 
honeycomb type laminate construction shall be 35-38 
pounds per square inch. The tensile test shall be performed 
on a Dillon Dynamometer at room temperature with a 
two by two inch (2”x 2”) section as a test specimen. 
The bond obtained after a forty-eight (48) hour aging 
period shall withstand six complete cycles of the ASTM 
_ D-1037 Weathering Test. 
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SECTION 717 


TIMBER PILES 
SCOPE 


717.01.01 Materials Covered. This specification cov- 
ers the quality of round timber piles. 


REQUIREMENTS 


717.02.01 Certificates. Inspection certificates shall 
be furnished without extra charge with each shipment of 
timber piles. These certificates shall be issued by the 
inspection agency under whose rules the material was 
manufactured and graded. 

Timber piles to be treated shall be inspected prior to 
treatment by an inspector designated by the Engineer. The 
inspector shall stamp each pile on the butt end with a 
stamp which shall make an impression that is readily 
legible after treatment. The stamp shall be copyrighted 
and a true impression filed with the Department of High- 
ways. 

PHYSICAL PROPERTIES AND TESTS 


717.03.01 General. Timber piles shall conform to the 
requirement of ASTM Designation D25 for Class B piles. 
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SECTION 718 


TIMBER 
SCOPE 


718.01.01 Materials Covered. This specification cov- 
ers the quality requirements for structural timber, lumber, 
guardrail posts, markers, and miscellaneous items. 


REQUIREMENTS 


718.02.01 Grades. Grades furnished shall be as 
noted on the plans or in the special provisions. 


718.02.02 Certificates of Inspection. Inspection cer- 
tificates shall be furnished without extra charge with each 
shipment of timber. These certificates shall be issued by 
the inspection agency under whose rules the material was 
manufactured and graded. 


PHYSICAL PROPERTIES AND TESTS 


718.03.01 Species. The standard commercial and 
botanical names recognized by these specifications are 
described as follows: 


| Standard Commercial Name Botanical Name 
ears POL Oriords eee eee ee Chamaecyparis lawsoniana 
EAT OT OLASE COASE) me, cctie ) ae Pseudotsuga taxifolia 
(coast type) 
BeciieeOusiasiniand 2 te Pseudotsuga taxifolia 
(inter-mountain 
| type) 
Betiemiock, West Coast... s:..255.25...siwartacns ns Tsuga Heterophylla 
EAI ies ation, decent Se diba otied  L AINE et Nee aioe Rca Larix Occidantalis 
PeeCNy OO Cea liLOrniid ere! tame eleen eet te rt Sequoia sempervirens 


718.03.02 Grades. Structural timber and lumber 
_ shall meet the requirements for the numerical stress shown 
' on the plans, or as may be otherwise specified, when 
graded by rules developed in accordance with AASHO 
| M168. Any commercial grading rules that will provide 
_ material of an equal or greater stress value may be used. 
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SECTION 719 


TIMBER PRESERVATIVES 
SCOPE 


719.01.01 Materials Covered. This specification cov- 
ers the type and quality of materials used in the preserva- 
tive treatment of timber. 





PHYSICAL PROPERTIES AND TESTS 


_719.03.01 Preservatives. Timber preservatives shall 
_ conform to the requirements of AASHO M133. 














Fh | 








ed 
~ 

' 

ak 

Se 























SECTION 720 


GUARDRAIL MATERIALS 


SCOPE 


720.01.01 Materials Covered. ‘This specification cov- 
ers the quality and kind of material used in the construc- 
tion of guardrail. 


REQUIREMENTS 


7290.02.01 Certificates. Two certified copies of mill 
test reports showing the chemical and physical character- 
istics from each heat from which metal is used shall be 
furnished by the Contractor. 

Certificates for wood posts shall be furnished in ac- 
cordance with subsection 718.02.02, “Certificates of In- 
spection.” 

Rail members, bolts, nuts, and other fittings shall be 
interchangeable with similar parts regardless of source. 


PHYSICAL PROPERTIES AND TESTS 


720.03.01 Kail Members. The beam-type members, 
comprising rail members and end or terminal pieces, shall 
be formed from (1) open-hearth, basic oxygen, or electric- 
furnace steel sheets, galvanized either before or after fabri- 
cation, or (2) aluminum alloy sheets as the Contractor 
may elect. The thickness of steel sheets before galvanizing, 
and the thickness of aluminum sheets shall be not less 
than 0.100 inch (nominal 12 gage and allowing for 
tolerances). The metal in the members shall meet the 
minimum requirements of the following table. 


Strength Requirements for Beam-Type Rail Members 


Rail End Piece 
Ultimate Tensile Strength........................ 67,000 TSi5 oe 
YaeldtPoint.stren thse fo. aaa ant 25,000 psi 
Elongation in Two-Inch Gage Length....12 percent =... 
Total Ultimate Strength at Splices.......... 80,000 Ibs. 80,000 Ibs. 


Steel members shall be galvanized in accordance with 
Section 715, “Galvanizing.” 


Aig. 


720 GUARDRAIL MATERIALS 


720.03.02 Fittings. All bolts, nuts, washers, and 
other fittings for beam-type guardrail shall be steel and of 
a quality adequate to develop the specified strength of 
rail splices and to provide a post connection withstanding 
a five thousand (5,000) pound side pull in either direction. 

All bolts, nuts, and washers shall be five-eighths (% ) 
inch size. Bolts shall be buttonhead style and nuts shall be 
hexagonal. Bolts and nuts shall be coarse-threaded (11 
per inch), with nuts tapped oversize not to exceed one 
thirty-second (142) inch. Outside dimensions of boltheads, 
nuts and washers shall have the following minimums: 
boltheads one and one-fourth (114) inches; nuts, fifteen- 
sixteenths (154¢) inch; and washers, one and one-half 
(142) inches. Splice bolts shall be one and one-fourth 
(1%) inches in length, and post connection bolts shall 
be of lengths required to fit the post dimension and extend 
beyond the tightened nuts thereon within limits of one- 
fourth (44) to one-half (42) inch. Washers, one-eighth 
(4%) inch thick, shall be provided for use under nuts on 
all post bolts, and under any nut which has a width of 
less than one and one-sixteenths (144) inches. 

All fittings shall be galvanized in accordance with Sec- 
tion 715, “Galvanizing.” 


720.03.03 Reflector Plates. Reflector plates shall be 
fabricated from sixteen (16) gage steel sheet or eighty 
thousandths (0.080) inch thick aluminum sheet alloy 
6061-—T6. Nails for fastening refiector plates to the guard- 
rail post shall be either galvanized metal or aluminum. 
Steel reflector plates shall be galvanized. Reflectorized 
material for refiector plates shall conform to the require- 
ments of subsection 721.03.03, “Reflectors.” 
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SECTION 721 


CULVERT MARKERS AND GUIDE POSTS 
SCOPE 


721.01.01 Materials Covered. This specification cov- 
ers the quality and kind of materials used in the con- 
struction of culvert markers and guide posts. 


REQUIREMENTS 


721.02.01 Certificates. Without expense to the De- 
partment, two certificates covering each order of material 
(plates, reflectors, and posts) shall be furnished by the 
manufacturer, certifying that the product complies with the 
specifications. Certificates shall be delivered to the Engi- 
neer in charge at the job site at the time of, or prior to, 
delivery of the order. 

For steel used in posts, the Contractor shall furnish two 
certified copies of mill test reports showing the chemical 
and physical characteristics from each heat. 


PHYSICAL PROPERTIES AND TESTS 


721.03.01 Metal Posts. Posts shall be steel con- 
forming to ASTM Designation A245 Grade C with the 
following modifications: 


Tensile Strength...............-.-.-- 67,000 psi 
WY tele POM Cie cece eo 33,000 psi 
Elongation in 8 Inches........... 18 percent 
Bending Properties................. Specimen shall withstand a cold bend, 


at room temperature, of 180° 
around a mandrel of a diameter 
equal to one and one-half times the 
thickness of the material without 
cracking on the outside of the bent 
portion. 


Metal posts shall be galvanized in accordance with Sec- 
tion 715, “Galvanizing.” 


721.03.02 Target Plates. (a) Base Metal. Base 
metal for target plates shall be zinc-coated steel sheet or 
aluminum sheet. 
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The zinc-coated steel sheet shall comply with Federal 
Specification QQ-S—775 Steel Sheet, carbon, zinc-coated 
Type 1, Classes d and e, except that the zinc-coated 
surface shall withstand a one hundred eighty (180) de- 
gree bend on itself at room temperature without flaking the 
coating. The zinc-coated surface shall be prepared for 
painting by the application of phosphate coating. Surface 
preparation shall conform to the following requirements: 
The phosphatizing process shall be accomplished without 
damaging or removing the galvanized coating from the 
steel base metal. Any evidence of damage or removal of 
the zinc coating shall be cause for rejection of the entire 
lot. 

The aluminum sheet shall be prepared for painting with 
a chemical conversion coating conforming to the require- 
ments of Federal Specification MIL—C-—5541. The coating 
shall be applied in accordance with the manufacturer’s 
specifications and recommended sequence of operation. 
Two copies of certified mill tests of the aluminum sheets 
shall be furnished to the Engineer. 

Target plates shall be fabricated from twenty (20) gage 
steel sheet or fifty thousandths (0.050) inch thick alumi- 
num sheet, alloy 3105—H25. 

Fabrication of all metal parts shall be accomplished in 
a uniform and workmanlike manner. Plates shall be cut 
to size and shape and the holes punched for mounting 
bolts and refiectors in accordance with the details shown 
on the plans. Surfaces and edges of the plates shall be 
free from defects resulting from fabrication. 

(b) Paint. Target plates shall have satisfactory paint 
adherence. 

The plates shall be coated with baked enamel conform- 
ing to the following provisions: 

The enamel finish coat for plates shall comply in all 
respects with the requirements of Federal Specification 
TT—E-489, Class B baking type enamel, with the added 
requirement that the yellowness index of the white enamel 
shall not exceed 0.08 when tested in accordance with 
Federal Test Method Standard No. 141, Method 6131. 

Application of the baking enamel may be by spray, 
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roller, or dip, at the option of the manufacturer. Other 
methods may be used provided they are approved prior to 
use. The dry film thickness of the baked enamel coating 
on the galvanized steel plates shall be not less than 2.0 
mils on both front and back surfaces. The dry film thick- 
ness on both front and back surfaces of the aluminum 
plates shall be not less than 1.5 mils on each side if enamel 
is applied by spray or dip method and not less than 1.0 
mil if enamel is applied by continuous roller coat method. 

The coating shall be uniform throughout and shall be 
smooth and free from flow lines, streaks, blisters, or other 
surface imperfections. 

The finished plates shall be free from dents and de- 
fects. The maximum surface deviation from a horizontal 
plane on which the finished plate lies shall not exceed 
0.25 inch. 


721.03.03 Reflectors. (a) Photometric Requirements. 
Each reflective delineator shall have the following mini- 
mum brightness values at two (2) degrees divergence ex- 
pressed as candlepower per foot candle. Measurements 
shall be conducted in accordance with standard photo- 
metric testing procedures for reflex reflectors of the Society 
of Automotive Engineers. 








Angle of Incidence— -—SILVER-WHITE— YELLOW 

Divergence Angle pe a5 es 5 
(SDecrees te S.. 9.0 3.8 ee 2.3 
15 eDecrées i+ seen 8.0 3.4 4.4 2.0 
EN 1 Bylo fee Veale eee 5.4 Zo PLA 12 
AS PIC RT CES arn 2.6 ba 1.0 0.5 


The brightness of the reflective sheeting, totally wet by 
rain, shall not be less than ninety (90) percent of the 
above values. Wet performance measurements shall be 
conducted in conformance with standard rainfall tests 
specified in Military Specification MIL—R—13689A, or as 
amended. 

(b) Durability. The delineator surface may be readily 
refurbished by cleaning and clear overcoating in accord- 
ance with the manufacturer’s recommendations. 
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SECTION 722 


WATER 
SCOPE 


722.01.01 Material Covered. This specification cov- 
ers the quality of water for use in preparing cement 
concrete or soil-cement mixtures, and for wetting embank- 
ment, backfill, subgrade, and gravel base and surfacing 
courses. 

REQUIREMENTS 


722.02.01 General. All water for embankments, 
backfill, subgrade, gravel base, landscaping, and surface 
courses and cement concrete curing shall be free from an 
excessive amount of acids, alkali, oil, and other substances 
which, in the opinion of the Engineer, will cause damage 
to the above mentioned items. 


PHYSICAL PROPERTIES AND TESTS 


722.03.01 Concrete Use. Samples submitted for 
tests shall each consist of two (2) quarts of water, obtained 
and shipped in clean glass containers carefully packed and 
labeled. Tests shall be made in accordance with the cur- 
rent Standard Method of Test for Quality of Water to be 
Used in Concrete, Test Method No. Nev. T506. 

Any indication of unsoundness, marked change in time 
of setting, or a reduction of more than ten (10) percent 
in strength from results obtained with concrete mixtures 
containing the water of satisfactory quality shall be suffi- 
cient cause for rejection of the water under tests. 
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SECTION 723 


HARDWARE 
SCOPE 


723.01.01 Materials Covered. This specification cov- 
ers the quality of bolts, nuts, washers, drift pins, dowels, 
nails, spikes, and other metal fastenings. 


PHYSICAL PROPERTIES AND TESTS 


723.03.01 Galvanizing. Galvanizing, when required, 
shall meet the current Specification for Zinc Coating (Hot- 
Dip) on Iron and Steel Hardware, ASTM Designation 
A153. 


723.03.02 Bolts, Nuts, Dowels, and Drift Bolts. Bolts, 
nuts, dowels, and drift bolts shall conform to the require- 
ments of the current Specification for Steel Machine Bolts 
and Nuts and Tap Bolts, ASTM Designation A307, Grade 
A, unless otherwise specified. 


723.03.03 Washers. Cast washers shall be of cast 
iron of the O-gee type. The diameter shall be not less than 
three and one-half (312) times the diameter of the bolts 
for which it is used. The diameter of the hole shall be one- 
eighth (1) inch larger than the diameter of the bolt. 

Flat malleable washers shall be of malleable iron with 
ribs properly proportioned to develop the full strength of 
the bolt and, unless otherwise shown on the plans, the 
diameter shall be not less than three and one-half (312) 
times the diameter of the bolt for which it is used and its 
thickness equal to one-half (12) the diameter of the bolt. 
The diameter of the hole shall be one-eighth (4%) inch 
larger than the diameter of the bolt. 
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SECTION 724 


FENCE MATERIALS 
SCOPE 


724.01.01 Materials Covered. This specification cov- 
ers the quality of barbed wire, woven wire, and chain- 
link fabric fencing, fence posts, gates, and miscellaneous 
fence hardware. 

REQUIREMENTS 


724.02.01 Samples and Certificates of Inspection. 
The Contractor shall supply the Engineer with three (3) 
line posts for testing purposes, the posts to be selected at 
random by the Engineer. 

Without expense to the Department, two certificates 
covering each order of material shall be furnished by 
the manufacturer, certifying that the various metal com- 
ponents comply with the requirements herein. The certifi- 
cates shall be delivered to the Resident Engineer at the 
time, or prior to, delivery of the order. 


PHYSICAL PROPERTIES AND TESTS 


724.03.01 Wood Posts. Intermediate braced posts 
and braces shall be of the same type as line posts. 

End, gate, and corner post assemblies, including bracing 
timber, shall be sawed and shall conform to the grading 
requirements of Section 718, “Timber.” They shall be of 
Douglas Fir, Larch, or Southern Pine. 

Line posts and intermediate braced posts and bracing 
shall be round and shall be of Douglas Fir, Southern Pine, 
Lodge Pole Pine, or Larch manufactured from sound live 
trees well seasoned and free from large knots, shakes, or 
splits or other defects which will impair their strength or 
durability. The posts and braces shall be peeled to remove 
all outer bark and all inner cambium bark, except an 
occasional strip of inner bark may remain if not over one- 
half (12) inch wide or three (3) inches long. All knots 
shall be trimmed flush with the side, spurs and splinters 
removed, and ends cut square. 
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Line posts and intermediate braced posts and braces 
shall not be less than seven (7) feet long and all other 
posts and braces shall be not less than eight (8) feet 
long. 

The small end of round line posts and braces shall be 
between three and one-half (312) and four and one-half 
(41%) inches in cross sectional dimension; the small end 
of intermediate braced posts shall be between five and one- 
half (512) and six and one-half (612) inches in cross 
sectional dimension. The allowable taper from end to end 
of round posts and braces shall not exceed one and one- 
half (112) inches. 

When pressure treated materials have been damaged, or 
when it has been absolutely necessary to cut or bore into 
them, after delivery to the job site, all exposed untreated 
wood shall be carefully field treated with preservative 
applied either by thorough swabbing or by an approved 
bolt-hole treater as the Contractor may elect. 


724.03.02 Metal Posts. Tubular posts shall be gal- 
vanized standard-weight steel pipe conforming to the re- 
quirements of the current Standard Specification for Black 
and Hot-Dipped Zinc (Galvanized) Welded and Seamless 
Steel Pipe for Ordinary Uses, ASTM Designation A120, 
except that the hydrostatic test will not be required. 

The base metal for the manufacture of other steel sec- 
tions used for posts and braces shall be good commercial 
quality weldable steel. 

Posts and braces shall conform to the following require- 
ments: 


Min. Weight 

Pounds Per 

Location Type Min. Size Linear Foot 
End, corner and: pull*. @! Pippen wceetees ZO oO 
Tine U2 SUE Sea PIpet. ROVE. &:: 1.869 O.D. 2.31 
H-Section........ 1.815 2.66 
Braces tae ae ghee. Rah eee 1.630 O.D. 1.93 
H-Section........ 1.44 2.16 


Gate-single to 6 Ft. or 

double to 12 Ft., incl......... Pipe 20 2ue.. 2.3510.D. 3.10 
Gate-single over 6 Ft. to 

13 Ft. or double over 12 


Bt, -t0 26 FC, Incl... n82-- Pipe. SA ho oke 3.9600.D. 8.65 
Gate-single over 13 Ft. 
BESO S hte 1nCh ee Pipes 6.599 O0.D. 18.02 
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For Standard Type A Fencing 


Min. Weight 
Pounds Per 
Location Type Min. Size Linear Foot 
End, corner pull and *gate....Pipe.................. 2:351,0.D21,. 3:10 
CNG ee ee T or H—Section........ 1.3 
1a} Nis oh rey Ran ta aR PIpese ae foe (£630 0.17 elo 


*Size of gate posts shall be as set forth for chain-link fence (see table). 


Line posts for Type A fencing shall be galvanized or 
painted with anti-corrosive paint. The posts shall be 
drilled, notched, or studded to facilitate fastening the 
fence and shall be provided with a suitable anchor plate. 
Each post shall be furnished with not less than seven 
(7) galvanized wire clamps. 


724.03.03 Barbed Wire. Barbed wire may be either 
steel or aluminum alloy. 

Steel barbed wire shail conform to the requirements of 
ASTM Designation A121. The coating weight shall be 
Class 1 unless otherwise specified. 

Aluminum alloy barbed wire shall be manufactured of 
aluminum alloy conforming to ASTM Designation B211, 
alloy 5052-0 for the line wire and alloy 5052—H 38 for 
the barbs. 


7124.03.04 Woven Wire. Woven wire shall conform 
to the requirements of ASTM A116. 


724.03.05 Chain-Link Fabric. Chain-link fabric and 
required fittings and hardware shall conform to the require- 
ments of AASHO M181. 


724.03.06 Staples, Brace Wire, and Nails. Brace 
wire shall be 8 gage, medium temper, 55,000 to 75,000 
psi tensile strength and shall be galvanized in accordance 
with the requirements specified for barbed wire. 

Staples shall be made from No. 9 U.S. Steel Wire Gage 
Galvanized and shall be of the L-shaped (Strong-Hold) 
type. The long shank shall be threaded one and three- 
fourths (134 ) inches long. 


724.03.07 Metal Gates. (a) Drive Gates for Stand- 
ard Fencing. The gate frames shall be constructed of 
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not less than one (1) inch galvanized standard weight 
pipe conforming to the dimensions, nominal weights, and 
galvanizing specified in the current ASTM Designation 
A53 (hydrostatic test will not be required). Galvanized 
tubular steel braces shall be placed vertically in each gate, 
and corner and brace joints shall be so secured that the 
gate will retain a true rectangular shape. 

The wire mesh shall be rectangular mesh or two (2) 
inch diamond mesh and shall be galvanized in accordance 
with the requirements herein specified for woven wire 
fabric. 

(b) Drive Gate for Chain-Link Fencing. The gate 
frame shall be constructed of not less than one and one- 
half (11%) inch galvanized standard weight pipe conform- 
ing to the dimension, nominal weights, and galvanizing 
specified under the current ASTM Designation A53 (hy- 
drostatic test will not be required). Gate frames shall be 
cross-trimmed with galvanized three-eighths (%) inch 
adjustable truss rods. The corners of the gate frames shall 
be fastened together and reinforced with malleable iron 
fittings designed for the purpose of welding. 

Chain-link fence fabric as specified for the fence shall 
be attached to the gate frame by the use of stretcher bars 
and tie wires as specified for fence construction, and suit- 
able tension connectors spaced at approximate one (1) 
foot intervals. 

(c) Walk Gates. Unless otherwise specified, walk 
gates shall be three and one-half (312) feet wide and of 
the height corresponding to the adjacent fence. 

The gate frame shall be constructed of not less than 
three-quarters (34) inch galvanized standard weight pipe 
conforming to the dimension, nominal weights, and gal- 
vanizing specified under the current ASTM Designation 
A53 (hydrostatic test will not be required). 

The gate frame shall be filled with fabric meeting the 
requirements for fabric as specified herein. 

The gate shall be furnished complete with approved 
hinges, latches, and auxiliary braces as required. 
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SECTION 725 


ELASTOMERIC BEARING PADS 
SCOPE 


725.01.01 Materials Covered. This specification cov- 
ers the material in elastomeric bearing pads consisting of 
neoprene, neoprene and metal, or neoprene and fabric. 


REQUIREMENTS 


725.02.01 Certificate of Inspection. Elastomeric 
bearing pad material shall be tested by a reputable testing 
laboratory, recognized by the State, who shail certify that 
the material meets these specifications and requirements. 
The Contractor shall furnish the Department with this 
certification prior to using the material. 


j PHYSICAL PROPERTIES AND TESTS 
725.03.01 Generai. 
GRADE (DUROMETER) 


Original Physical Properties REQUIREMENTS 
Hardness. ASTM D2240....... 50+5 60+5 70+5 
Tensile Strength, minimum 

psi ASTM D412............... 2,500 2,500 2,500 
Elongation at break, 

minimum percent.............. 400 350 300 





Accelerated Tests to Determine 
Long-Term Aging 
Characteristics Oven-Aged— 
70 hrs./212, ASTM D573 


Hardness, points change, 

"EDC LD) ULL egg tet ee 0 to +15 0.to. 4-15, 0 to +15 
Tensile strength, percent 

change, maximum............. mat be = Ne) 15 
Elongation at break, percent 

change, maximum............. —40 —40 —40 


Ozone—1 PPM in air by Volume 
—20% Strain—100+2 F.— 
ASTM D1149* 
LOOtbours...4.. Vee. “eer? No cracks No cracks No cracks 


Compression Set—22 hrs./158° F 
ASTM D395—Method B 


Percent Maximum................ 25 25 25 


*Samples to be solvent wiped before test to remove any traces of surface 
impurities. 
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GRADE (DUROMETER ) 
Low Temperature Stiffness— ————_—_—_——REQUIREMENTS 
ASTM D797 


At—40 F., Young’s 
Modulus, Maximum psi... 10,000 10,000 10,000 


Nees {el SUN) D624— 
fe 66q99 
Pounds/lin. in., minimum.... 225 223 225 
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SECTION 726 


ROADSIDE MATERIALS 
SCOPE 


726.01.01 Materials Covered. This specification cov- 
ers the materials used in erosion control, landscaping, and 
irrigation systems. 


REQUIREMENTS 


726.02.01 Certificates and Samples. (a) Topsoil. 
The Contractor shall obtain from the State Department of 
Agriculture, a certificate stating that the area from which 
the top soil is to be obtained is free from noxious weeds. 

Before imported topsoil is brought on the jobsite, a ten 
(10) pound sample shall be submitted to the Engineer 
for approval. The sample shall be accompanied by a cur- 
rent report, furnished by the Contractor, from a recognized 
testing laboratory indicating the particle size, clay content, 
the ph factor, and electrical conductivity of the sample. 

(b) Fertilizer. The fertilizer containers shall have the 
manufacturer’s guaranteed statement of analysis clearly 
marked, all in accordance with State and Federal laws. 

(c) Humus. Before bulk humus is brought to the job- 
site, a ten (10) pound sample shall be submitted to the 
Engineer for approval. The sample shall be accompanied 
by a current report, furnished by the Contractor, from a 
recognized testing laboratory indicating the moisture re- 
tention capacity, organic matter (based on dry weight), 
mineral matter (ash), silica (acid insoluable ash), nitro- 
gen (based on dry weight), ph factor, and the amount of 
Douglas Fir bark. 

(d) Plants. All plants shall be first-class nursery 
grown representatives of their normal species and shall 
be true to type or name as shown on the plans and shall 
conform to the American Standard for Nursery Stock, 
No. 1 grade, American Association of Nurserymen, Inc., 
latest edition, ASA Spec. Z 60.1 and shall be tagged in 
accordance with the most recent standard practice recom- 
mended by the American Association of Nurserymen and 
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to the latest edition of Standardized Plant Names, Ameri- 
can Joint Committee on Horticultural Nomenclature. 

All plants shall comply with Federal and State laws re- 
quiring inspection for plant diseases and _ infestations. 
Inspection certificates required by law shall accompany 
each shipment of plants, and certificates shall be delivered 
to the Engineer. All shipments of pines will be accompa- 
nied by certificates for USDA Quarantine No. 63, for 
White Pine blister rust, and Nevada Quarantine No. 54.05 
for European Pine shoot moth. 

(ce) Seeds. The Contractor shall furnish to the Engi- 
neer, duplicate copies of a statement signed by the ven- 
dor certifying that each lot of seed has been tested by a 
recognized seed testing laboratory within six (6) months 
before the date of delivery on the project. 

(f) Irrigation Materials. It shall be the Contractor’s 
responsibility to ascertain that all required tests have been 
made by qualified testing laboratories as approved by the 
Department. The Contractor shall furnish the Engineer 
with a written certification that all required tests have 
been satisfactorily completed and that materials and fabri- 
cation thereof comply with all the requirements. 

All materials shall be approved prior to use. 


PHYSICAL PROPERTIES AND TESTS 


726.03.01 Top Soil. Top soil shall consist of fertile, 
friable soil of loamy character, and shall contain an 
amount of organic matter normal to the region. It shall be 
obtained from well-drained arable land and shall be rea- 
sonably free from subsoil, refuse, roots, heavy or stiff clay, 
stones larger than one (1) inch in largest dimension, 
coarse sand, sticks, brush, litter, and other deleterious 
substances. Top soil shall be capable of sustaining healthy 
plant life. 

Requirements for top soil shall be as follows: 


PATUCIOISIZG® cattecmig atleast Ye inch Max. 

Tay MEO LC IN ee ce -ehe eae ae ee 20 percent Max. (by weight) 

DP Che ec rere ee, et 6.4 to 7.4 

Electrical Conductivity..........0....... 0.5 to 1.0 mmhos. per centimeter 


of the saturation paste extract 
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726.03.02 Fertilizer. Fertilizer shall be a standard 
commercial grade of organic or inorganic fertilizer of the 
kind and quality specified in the contract documents. It 
may be separate or in a mixture containing the percentage 
of total nitrogen, available phosphoric acid and water- 
soluble potash in the amounts specified. All fertilizers 
shall be furnished in standard unopened containers with 
weight, name of plant nutrients and manufacturer’s guar- 
anteed statement of analysis clearly marked, all in accord- 
ance with State and Federal laws. 

Acceptable commercial fertilizer will be specified in one 
of the following forms: 


(a) A dry free-flowing granular fertilizer, suitable for 
application by agricultural fertilizer spreader. 

(b) A soluble fertilizer ground to a fineness that will 
permit complete suspension of insoluble particles in water, 
suitable for application by power sprayer. 

(c) A granular or pelleted fertilizer, suitable for applica- 
tion by blower equipment. 

(d) A non-volatile liquid fertilizer. 


726.03.03 Hummus. Humus shall be processed, com- 
posted, fine ground bark of White Fir, Pine, or Redwood, 
or a mixture of these in any proportion. Humus shall be 
free of lumps and/or clods and shall be fine enough so 
that one hundred (100) percent of the material will pass 
a one-half (12) inch screen, and eighty-five (85) percent 
will pass a No. 6 screen. 

Requirements for humus shall be as follows: 


Moisture retention capacity...............-2-----222::ssee0---- 35 Percent Min. 
Organic matter based on dry weight................-.....- 95 Percent Min. 
1h Vay oy we RG EV Sie 65 2 Remeraneiaeae ete, arent ama aasriae aha At 5 Percent Max. 
Silica tacid msomable/ash)/.:.....-.-.-----/-.1-dca-descseseeene 3 Percent Max. 
Nitrogen based on dry weight.................-.2--.--------+ 0.8 Percent Min. 
ph Value based on 1:5 solution..................22.......-.-- 4.0 to 6.0 Max. 
Douglas- Fig Barkow... 2igrlt 25-25 eteasateacs 0 Percent 


726.03.04 Mulch. (a) Hay or Straw. All hay or 
straw mulch materials shall be in an air-dried condition 
free of noxious weeds, weed seeds, and other materials 
detrimental to plant life. Unless otherwise specified in the 
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contract documents, hay or straw mulch material shall be 
of approved field grasses indigenous to the area. 

(b) Wood Cellulose Fiber. Wood cellulose fiber mulch 
shall be specially processed wood fiber containing no 
growth or germination inhibiting factors and shall be dyed 
a suitable color to facilitate inspection of the placement of 
the material. 

(c) Wood Chips and Shavings. Shavings shall be 
manufactured from any clean soft wood. 

Wood chips shall be manufactured from any clean, 
green softwood. Chips from kiln-dried or air-dried mate- 
rial will not be accepted. Chips shall be produced by 
machinery equipped with knives or blades which cut 
rather than shred or break the material. Chips shall be 
graded so that substantially all chips are from one-half 
(142) inch to three (3) inches in length, one-half (12) inch 
to one and one-half (114%) inches in width and from one- 
eighth (1% ) inch to one-half (12) inch in thickness. 

Chips produced from tree trimmings which contain 
leaves or small twigs will not be accepted. 


726.03.05 Jute Matting. Jute matting shall be of a 
uniform open plain weave of undyed and unbleached 
single jute yarn. The yarn shall be of a loosely twisted 
construction and shall not vary in thickness by more 
than one-half its normal diameter. Jute matting shall be 
furnished in rolled strips as follows: 


(a) Length approximately fifty (50) yards. 

(b) Matting width shall be forty-eight (48) inches with 
an average weight of ninety-two hundredths (0.92) pounds 
per square yard. A tolerance of plus or minus one (1) 
inch in width and five (5) percent in weight will be al- 
lowed. 


726.03.06 Plants. All plants shall be first-class 
nursery grown representatives of their normal species and 
shall be true to type or name as shown on the plans and 
shall conform to the American Standard for Nursery 
Stock, No. 1 grade, American Association of Nursery- 
men, Inc., latest edition, ASA Spec. Z 60.1 and shall be 
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tagged in accordance with the most recent standard prac- 


| tice recommended by the American Association of Nur- 


serymen and to the latest edition of Standardized Plant 
Names, American Joint Committee on Horticultural 
Nomenclature. 


726.03.07 Seeds. Grasses, legumes, or cover crop 


_ seed shall be furnished in standard containers on which 
_ shall be shown the following information: 


(a) Seed name. — 

(b) Lot number. 

(c) Net weight. 

(d) Percentage of purity. 

(e) Percentage of germination (in case of legumes per- 


_ centage of germination to include hard seed). 


(f) Percentage of weed seed content and inert material 


clearly marked for each kind of seed in accordance with 
| applicable State and Federal laws. 


(g) No noxious weed seed present. 
Seed which has become wet, moldy or otherwise dam- 
aged in transit or storage will not be accepted. Seed shall 


_ be at least ninety-five (95) percent pure and shall have a 
_minimum of eighty-five (85) percent germination. 





726.03.08 Tree Ties. ‘Tree ties shall be strips of 
vinyl coated nylon, durable, non-hardening long-life mate- 
rial approximately one (1) inch wide and approximately 
ten (10) mils thick, or other suitable material approved 
by the Engineer. 

A number 10-gage galvanized wire encased in at least 
one-half (12) inch black rubber hose may be used when 


permitted by the Engineer. 


726.03.09 Pipe and Fittings. Pipe shall be standard 


weight, hot dipped galvanized iron or steel pipe, threaded 
'and coupled. Pipe shall meet the current requirements 
of ASTM Designation A120, and shall be furnished in 


standard lengths. All pipe fittings shall be standard 


threaded galvanized malleable iron fittings. 


Be 
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726.03.10 Control Tubing. Control tubing shall be 


copper refrigerator tubing meeting the current require- 
ments of ASTM Designation B280 in the size specified on 
the plans. 


726.03.11 Gate Valves. Gate valves, when called — 


for on the plans, shall be heavy duty bronze conforming 
to the requirements of ASTM Designation B62. 


726.03.12 Quick Coupler Valves. Quick coupler 
valves shall have a service rating not less than 150 psi for — 


non-shock cold water. Body of the valves shall be a single 
piece construction of cast leaded semi-red brass alloy No. 
5—A as given in ASTM Designation B145. 


726.03.13 Masonry. Concrete masonry blocks shall 


conform to the requirements of ASTM Designation C 129. — 
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Pag ts Ole cel Regen fee et) 701 
‘amber, posts. for-.....,.... 1 ssiiestiees. teepeer ord pateeedt ¥ 13 
ENE s2 iy Ee ee SO oc eee a eee Tt ek ae 519-523 
CE QUISLIAIC Olle (GLOSS nec dita thE a ce a ie 520-522 
Descriptionszstisiteeeaise eet bee ghae..stee ols ollie sok ae 
Sa IVACIZO” ore ee eR 8S 52-522 
Matemalreguirements 2 = 61. ee ee 717-718 
NES OS One Oe ei ee Pe ee ae eee 519 
Measprement ince oso sc <a. cepa secede c7a-ss A ee eee J22 
(ENTER DEMOS oval ieee eee Uae Rha er seh ones Dma Neem 8202524 
BE AV IDC Uh 6 ae a ae ioe 522-523 
POSS 21, Aten saves ita cetne jacks I SAO eee) Seen 5:4:930520, 521 
PVSCONStIUCTE........ -cez-2 casdeeescep22-auas tees IRAE sie 5:22 
PETE CLOTS ocoie: onset tte. teens 35, lesen: eee 519 
itemioval and: disposal Of 2) ko 111 
POLAT CUS Geetha pte Ai egies coc, casee isc igs ecco 113 
Guide posts, culvert markers and (see also Culvert 
markers and guide posts)................ 525-526, 719-721 
Guide signs (see Signs) 
Gutter construction, curb and (see also Curbs, gutters 
and.«sidewalks) bcm csititegeee fences ob 491-496 
farryino-estakingvand, Jandscaping....1...:.).. bee er. aes 17a 
H 
Figng@line. materials..........::<sss:cssnu tte RA Bees Aes ii 53 
Hardware: 
Bolts;.nuts, dowels and drift bolts........................2.....naketne 725 
RTOIVOATIZING OF os oh ote ee ae te 705, 725 
Materials covered. ...5.:...1052.c:11. Uc, enone lore ost ee vi25 
OTASECS eB LETICLUT CS here meer ree tes oak hc ee 387-392 
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Hardware—continued PAGE 
Foritimber. Structures..icsc.s0scceccsevsenssaestt lion. SG ea 413 
Washersiik. eh csctes ee MOR BIR SIA, 2 Oe es 725 

Hauling equipment: 

For bituminous: Mixtures) 2295. ssce...csseseres--asreccassess te ee 234 
Contractor’s responsibility for damage caused by............. 38—40 

Hay-or‘ straw. mulchimaterials2s.4end 20501. ANAISUNBA. 735-736 

Headwalls: 

Pipe (Culvert. sssicecssecacdacevessnedctecexe bid qhUnd Seek: ee 436 
Placing concrete. in_ S8i2s U2. NAS 2280. PSIREAIRR A Sot Ia) 333 
Structural. plate.- pipe c.cssecsyecessetascseees.s2sess<12 see 462 

Ha vy 1d Pra pinta, AM cl ccevenvcdsardcocehceseevaed catesegeeiesee-e ee 477 

High: stretigthsstecizne metho oe eee 691 

High tensile strength: 

Al Oy: Darsiict St iiiececcescezcstsesensas tee WRU e. AIS See 698 
Bolts BAG thccccetens shed sacaesssdavessescascse en ee ee 691 
Séven-wire strand! Mesa LG De) QUA. BAe 697-698 

Highway: 

Defined, 602505 ie Pe Ai cece can cc sscaezactsesentalbbesuciad eee 5 
Opened by permit, restoration oOf................0000000000 cece 56 
Signs (see Signs) 

Holes: 

For bolts, dowels, rods and lag screws; timber 

SUT CHL OS oc icin eveserencineetesiecssece ces deenederde ee 413 
Pin- HOMES. seccicescsceeicisvsscesiessaceghtetstersss tO SE 403-404 
BRUM Cbs die cze ide antes tine cect aa chne see ob dosent nie cess Eagan 384-386 
Subpunching Of rivet. ccc2cssecccacesheasecsnccedessccc2s EI 387 

Holidays: 

PICME C GCE: cvorsctsitersthitene seit iss tated edocs zceechengee eee ee 5 
P umibation.O£. Operations. OMe veeiecctascussachexetsceaeeseeeeeee 75 

Hosetbibs;-arrigation . systems. ..2.<-csi.<se2221-dsccssesseee eo 188-189 

Housing, removal of; concrete structures................222.22222200.. 346-347 

Humilisinl cei ecroareinh cast neasesenh, OOD ONS IBY 733, 735 

Pi ydrated line ...s:; ccxsicsussseemecstsexsssedascezzeniecienee 654 

I 
Increased or decreased quantities and change in character 
OF, WOrK. cscisscstsiersccs BGR IAB Re LONE SOAS 23-25, 42 

Information ‘available torbidders...2.....). 5. ce 11 

Injury: 

‘otpersons; compensation [60.2.3 eee 63 
To work, contractor’s responsibility for...........002022000020022... 69, 82 

Inlets, catch basins, manholes and..............00..2...0000222.22eeeeeee ee 473-476 
Removall office os ea 112 

Inspection: 

By engineet............... ALL Leaded, sete Wileds Rives 36-37 
By. federal: agenciess.:. ....ci.:ccessccccassrstesatsae I 56 
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Inspection—continued PAGE 
BETA ee aS Se hgh chee eh aca ak. sates ceed sess SORA 41 
Oflinateriais: Pah oka: ie eerie nn CBRN DAR 36-37, 53 
PIPS*CUlVerts 2 tee eee ee eect eee ed ee 435 
Tt eee ere ess cee ene earch vere teenie eee IBY IDLO AGH a 
Of plant material, landscaping..........0000000...002.eeeeeeeeeeeee eee eee 171 
OF stOred “materials icc sccscc2ecsscetess eaten I 19 se 53 
Stractural’plate-pipessia:ne:ceenene 8, BOAT eed 459 
Structural- stéelis:::::f20U QU SOUSA Aone Fo) 186: 382-384 
Stud shear connectors, steel structures.........000....0002022.... 400-402 
PEMAD OT are hesrterenrtcts it nce SSE ASNT TA oe RRO DT 507 
‘Timber piles:and piling: :::::::.:20:2: f29SE AOL 426, 507 
ORPAV OF Kevscslasstiescddeskhveees seul doctee Lect actten pevsenanat aided cto 36—37, 41, 52 

BV AISLE COT POL ALIO IS 22200 essere ean oe oer tind wll ae aT, 

Tspectormauiority and) dutics*OL 202 eet eee eee 36 
{BS Volt bap eereete nate ee NR es ERE ary ears 4 ie DOI Sart meth 5 

Installation: 

Irrigation: systems .<.:....-.t......22-2. .celeels Sa eet 192-194 
ID ERD DGATICHISIBNSe ok nul ren en ee 648-649 
Of temporary: signs.....0....0.0.6200. oo ee ee el oe 637 

Institute of Electrical and Electronics Engineers........................ 2 

Interpretation of plans and specifications by engineer.............. 31-33 

Tron: 

Giray i100 Castings 0.05, oie Oe Ree ati 695 
EXT StCeLNise EMS. paint for ss) ee 701-702 
Wrought-iron. plates!iuz. :ebhecsnenc-cianiionied zimants 695 

irregularities, proposal::...........2inemaves aiid imine! S 15 

Irrigation systems: 

Adjusting. 2220. ees Ina heels fox 
Automatic controllers. 2::c...:...22.-SQui. serine Waa 185-186 
eC Ki ime en ern eee eae eee ee eRe teers 195 
PACK UOW OLE Vente(s- een rc ee weer ietio: 188, 192 
i600 ES J) 1 A erase te acto ape ate ar a Alms Seek le Ree bee rt ae beets fb 192; 193 
Construction-methods)* 2.20.52... 2lesneatiuses tats 190-195 
MOO C EOL UL NO8 wieerre Sre er a e 185 

Cy ef Oye ot on lesan ach ti Loar eacpese tac eel toes Hurl arngs cheiterphegd ae Relic 3 191 

MTEStALLALVONIN OL noe ce eee ee tine see eee eee yee 194 
CeBIT EGO) BAIT URS pele cdeetel imemanins tekee, ae ker en ae ieee ae gre cee eeetlaey vo 187 
EBL g YD. 20 Pee cl teeta al ce pee 0 lee PRL cee 3 185 
BSE V iy GEL Toke neslechdlr are ao leerem pager erp bletiaenls mech ee anne eae poe ant, 8 188 
PRC AV AOL LOL ee eee ee rene arate eee 190 

PRS CEKLET UO CLL COS. eretce en ete teen atte einem cece d ree 190-191 
SS DOr ace OAS I TW eensaetiea te ameamnt —aneeeree es tae of mea arent or tate 194-195 
CIE, ge Sy romance acepaeet a he ree rant Ae Raat eee NPs 187 
|e Le told Uy len bepteseeereere ee rere pnp rr ere eiterpe renner Bh rhea Met 188-189 
Installation<..-.' “4 SU Sete Se A Rei Ose? aoa 192-194 
JOM ol Meee ae PIPERS OARS SEEN Is ee igo 
Materiales sh: iiiiecci 222 see seerrey secs nessa, RO EONS 734 
Measurement:tiessh io2c22 2 8? oe a ret ogee 195-196 
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Irrigation systems—continued PAGE 
Poy rien tes Se ete nes yee ces eee 196 
Pipsetand fittings... ...cscncceccccceceseccceceeescesseessitc cs: 185 
Pi piry Uhr te os os eee esse en 191, 442 
OuuickFCouplertyalves sees oso ago veececee oes ee 187-188 
Sprinkler:connections.U...:.. Sea a ee 193, 194 
Sprinklersheads swe 28...5--2... es... eee eee 186 
Testing, flushing and....2.<<.<22--ce2y-ce2----2-3eepee- eee 194-195 
Timber for minor irrigation structures..............20.2.0..2...0.....- 506 
Vacuum breakers. 2gct!:.::7%2 dons oteigsenes eesti 189-190 
MaIVeUDOK CS UE Focal onc paced oe ine cee 188 
Valve: protection sleeves..<.........-:...2010 Bas eee ape 186 
Vs 2 hn ce Aen ee MneiMce eG ee 177-178 

J 

Jackedtpipes; pipe CUlVerts iss. A. ceneencs-2cs-asds-s 1 437 

Joint-mia tential oc atesecs cients nn RAO 685-686 

Jointing; irrigation systems: 27.120 2 ns a: SIO 191 

Joints: 

Concrete structures! 22a iIAge. BOR weak 344-346, 347-349 
Corrugated*metal pipe SES 294 Sees eee 453 
Curbs: and: suittersiis.. es ee 492-493 - 
MO itat i Secccctstectc2ce cr A. A en aie ee 446 
Plantmix bituminous open-graded surface.................02202..... 247 
Plantmix bituminous pavements.................002.0220222.22.c2ee eee 240 
Portland cement concrete pavement............0.....00..........- 292-296 
Portland. cement: treatedsbase.. «cc: --2::ccrsess cee ee 219-220 
Réinforced ‘concrete: pipe. 2). =. 22 ee eee 445-447 
Rubber! pasketéd 2a 2 tes sees ee ee 447 
sieel strictures)... ae, Ste. ise eee 394 

Jute matting: 
Materialitequirements:...:::24.24.4:-. 2000 ee See 736 
Platine OL 220 pee sore nt iat cae 165-166 

L 

Labor: 

EGTESL QD OF SIGHOOLOS ALC as cse ons nti ee 56—57 
odrnatetial DOUG. ...-.2-c1-1.0-es-serarin sep eat a ee 20 

LaboralOnyssQeuneds <runesacgtrat-foe ck <n 0s aaa tee 2) 

Lacing bars,esteel strictures dngtenn fee te, 395 

Laminated: panel; permanent: signs...2......-...........<.0-0 ee 642-643 

Landscaping (see also Roadside materials) 

@onstruction /methodsie 22 ee a) ee 172-181 
Description y.cic:. a a ol a ee 169 
Existing facilities\eprotection. of ............... eee ee 180 
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Landscaping—continued PAGE 
Fertilizensignd additives LNs. AIO er Soe IGIBE SE, 180 
Handling-andshippitig) Wo. 220Gs 9. AAOe AIA ID Oe 170-171 
Inspection..of plant«material jcseeseies-1---asee ee ee ee, ee 171 
Leumibers tn eee Pea) 2 RN 3 te. Ee ED 
VCC a al scam cb pteieat hg sen Bicester rwdon ee a 169-172 
Mecasiremien beet eter e cca oto. OTE DRT 181-182 
Mulch .use.0£ .2dcecn een Se Se ee 176 
Di Omenclatistes besos cetes ce ece degen 5 169 
Payment........- Figs eae ddasenccactanesdu go eee LAL ee Ee 182-183 
PAILS hp DOR OS 55 oprc 9 waren ceesles nadine cdnsaclesee te 172-173 
Plantsestablishment work... eure Ns ee 180-181 
Planting: 

A TEAS a Preparation OL. scenes. ee 172-174 
Fala hoe ey See aRen nee ssi te UCAS EEE SEEN LIRA 173 
TONES pe Sci iss este ec es dR: Fee 173 

ME AVOUT Ol aces vactepcccneae ss eytieae ee et 172 
TERY 6. Ge eee AOU RN Robe ies | 174 
Plant materials, quality of.............. 169-170, 733-734, 736-737 
SPY Qik ath Vee 5 ss eet ne Oia Roa NS AO PeAMCRM EARNS babe res t cscs. 177 
RE DIACE MEN sit ere tae ee cea ae ee 179 
NING CANO YU Oo acces tetas newest 177 
SlOraAee,. LeUIPOLALY......-1eis, oases eee. ee pene: 2 vanteeena yes 171-172 
moubstitutiOn, OF plants... ..2.<1o-cc-ccs ee 171 
NV ALC EMCO eee oe a eit carte ccs ee en 723 
WV ACCREDO ees ena 2 eee, ee WFA179 

Pea WSELOL DG? OUSCLVCC soe a ae 55 
On wages and conditions of employment...................0....... 103 

Laying pipes: 

CEU! 5 Seemann Ss 2 ed ila ae A aa 437, 445-447, 452 
Cotucated metal and metalarch, exint eee ieee 451-452 
Reinforced concrete. 3, ee ee 445-447 
MD CL AGA or ne ed ences sss dS ee 466-467 

Pegabtélations and responsibility._.... 222i Sinaia 55=72 
PI PLOSI CS mUSC Ol ee eee ae ee eee te ete 62-63 
Fam, Labom Standards Actress Bike i 2a 56 
BLOTESESDIOLC CIO at cc - secoecccicc no mctn coon ee en 66-67 
WEA WS OnDeCcODSEEVEG cease. cess -sdeen o> eee 55 
ILepalrighis snOnwalver. Ol... 2.022). acess ee 71-72 
Mea ability. ANSULANCE A. 2ospp-—<c-o-c ce POR et ee RS 61-62 
liability vfomsnbcontractoneers sin ahi es ee 64, 73-74 
Matetiais,supplies.and labor, .....-..2..... seen 64, 69 
Patents,Onmcopyrigot..:.s..0-.-0...1e ee, ee ie ee 55—56 
Permits Licenses. and. tAXGS co... .0s.5.0idasce-c0 eee eee 55 
Personal liability of public officials.............20.200...20...---2-- Cra 
Property and landscape, protection and restoration of.....64—66 
Rublicsconvenience, and isalety._.....-...ce ep eae eee 57-58 
Railroads, .relations with. ...0.20sspisos<-s 1cse---es RO 58-61 
Relief from maintenance and responsibility...................... 68-69 
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Legal relations and responsibility—continued PAGE 
Responsibility for work and materials, contractor’s.......... 69-70 
Restoration of surfaces opened by permit..........................-- 56 
Sanitary provisions...........-......2/tstect Jee 32 RO eee a7 
Termination of contractor’s responsibility..................02....... 82 
WUT VueDTONCTIICS sacs sue ek ee ee 56, 64, 70-71 
Workmen’s Compensation ACt...............----------s00sseecseeeee-00--+- 63 

Length of bridge structure, defined...........................--scccceceeeceeeeeee 2 

Ridbility) ansuranc@.c2 gerbil. geese eee ieee 61-62 

Licerises, permitsiand: taxes nooo. cea scconenccennesnnctanse ee eee 55 

Lighfweight-agoregates.s _...........-cs-ccassa<ascecsaasnaceenesteee ee 681-682 

Lightweight concrete for structures 
PAmixtiires cst Le ee ek 369 
Agveregates,. storage. of_.........-... 2a. AOListaeaie eA 372 
Classification and proportions...............-.........----s000-00----- 372-373 
Concrete: making .properties.........__.... ee 369-370 
Construction. methods. ee 370-374 
DOSCLI DON oo icchon dead venetecdsinest en -cotes nese eee 369 
Materials s 2X: 0.1201 3 wi ae, oat eee eee ae 369-370 
IVI CASIITOMCI 2x coos ss aan tt tle aewensc cues nee 374-375 
IVER ee ee hs ce ee 374 
PA VINCI cence new contemiernaio dene an aceon Aeeee UD Aen 375-376 
Requirements and test methods for................22222....------ 369-370 

Limitation..of, operations_............:..._._. AINA a ee Z5= 16 

| STE fey CRIA aR CEE tatrah eae AERTS CST CUUET NEN STS 511, 727-729 
QOrUNCAtCSs 2080 ii co ae. eh en 727 
LEANN | Sah 0) een eae eer en RMN ae, TE ee 729 

Lines and grades, construction stakes......................eececeeeeeeeeeeeee 35-36 

Liquid asphalts: 

Average weights and volumes table........00.......2.2..22..seesee-- 90 
Curing. products tables.__.1dain_Jatem Die 1e3a2 eee 661-663 
Demerit,schedule_......_.._....._........ ee, Davia 664 
Hemperature tables... <2... nenctseveodersncsnaasevsnaereguss Re 267 

Live loads, concrete structures......ciliznones bas. 2neee 354-355 

Load: 

Restrictions on concrete structures.............2.22......ce-eeeeee 354-355 
And. speed restrictions. .-.2-.2..-2<-<-<2--s-------.-- SEO ee 38—40 
Testing, piling... 0ccsssc--ccs-sepacnecnce eos <s DP Oe 425-426 
Local materials: 
Arrangements, with, owners........-.-.-....-.-.08 eine ees 45-47 
Documents evidencing arrangement with property 
OWNETS:../cc00:222.0.2000el bos eelinoe. sleep 45 
Found in Vicinity, o£ Work. ...ccccccceeus--ss I LGEON ee 44-47 
Oniwork! cca hk..n..... dete Doe. saeeall oie 28 
Investigation of, by bidder or contractor...........0.......-....-.--- 46 
Owned by U.S; Governmentateu) ee oahce! bee. weed 47 
Partial. payments, .on!............1glar. oe Sa, Bae 97-98 
Possible SQUICES.,....s.-s.<--s-e--cndennelte te Pee PO 44-47 
Samplesi and itestSucdiveuwiesi.teis_Socscstniein, pacer) aie 48-51 


PAGE 
BDOOOSEsITCASUTCINGD Ler ike eee eee ea ee 89 
Bee Wass BCE ICT Gyre tee feb aca te ee 651 
Lumber: 
IROMIAN USC ADIN Oa cesta ie ee 172 
Presetwativer treatments (Ol... to) 2 505-507 
COUALLYaLEGUITCIVe ICS tl OF =. 35050 no ee ee 713 
M 
sNLaintal ns. DASE @ yen. A ieek ted. nichts e. 5 eet Be donee 625 
Snecialadetours, and ...30-i....... Se lesen: ede ie eee 626 
Maintenance: 
During. construction, t...2%.<tat-st<meets, mew fore eee 40 
Oj-embankment material. ....:......32). ei see i. 2 inh oe 134 
PROLICT Il OU ooo soccer 2ehc cosavecesce (o.cclsix, ASR ee Be, nee 68 
Of roadway or structure, failure to maintain.................... 40-41 
Of traffic: (see also Accommodations for traffic ) 
IOUTIN GS “CONSUEUICHON 62.5 cs 5 ee ee ae pee 25-28 
During removal-of structures... teen Lid 
During surfaces treatment...2) ote a 274 
During suspension’ Of WOrk: 4455.26.40. se aati 26-27, 78 
Majorcontract item, defined....__....:..2... #eteeter 4.48 ot Meoceinr 5 
Malleable-castines 2.9 2c ees mols co5} Perper bee An aee ene 695 
Manheles: inlets: catch -basins-and:...;7 si) 2 = scans. ce 473-476 
REMOV ale Of on ceo ic ae Bt kA eee bi2 
Manual on Uniform Traffic Control Devices for 
STTECiS GNOH IQNWAY S...-..-. 2°... Aeon. Det arte 2 
Manufacturers’ warranties or guaranties..........2......2.22.2...---..--- 43-44 
Miatker posts, Metal... 25 8 oer eee eh eee a Ses 529-530 
Markers: 
Culvert (see Culvert markers and guide 
DOS (Seas enum etent ee ee §25—526, 719-721 
Metals pOstse.-. ck: saso-c5 en seacet acces eA ae ea 529-530 
Monument (see also Monuments )...............2.......-2----00++ $29-530 
Right of way (see also Right of way 
WaT REGS) cudnt eee ees cee ee eee 527-528, 702-703 
Wamber, quality requirements.t<8 fx -o4) see eet 713 
Marking and shipping, structural steel memberts......................... 404 
Masonry: 
Blocks. roadside materials. <2. -.ccccecccincccec nnn cn eee ee 738 
Removal and. disposalsOl.....2-- =: eae ed a AA ee 114 
Stone: fOT.2:. 2.00.5: --0-cc een esisin toe ore eel see ok 684 
Materials: 
Accompanied by certificate of compliance..................2........ 51 
Contractor ssresponsibility for). 2-2 sss. a 69-70 
COULTON OL es Beane ec se dees oo nee et ene 43-54 
Damaged... £pucemece yd tsk 62h tds bee os 69 
PRIS eae ee eee eee een mee re yor 6 
DIE DALLINO ME TULTISNC se gh nce ce Eten soot alee once eh we a 54 
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Materials—continued PAGE 
|B soy 11 ebiabtethcnpesbencsehecblen in eapeiooanibest alate einai phat fi ei Sanaa 2 651-738 
EERCAV ATE eee eee rree renee 114, 120-121 
Found on work (see Local materials) 

COPA TATE OTe errr erence eee eee ee 17 
pm EUs LE aah 6d ented pepealeaiedtenntreesttoemctan lee rte nace SEES Gast a3 
Inspections: 
jd 1 | sep led Sem trae tec ates op ata Ped sa ey ee et seo 52 
Records" 08 a ee eee 44 


Local (see Local materials ) 
Measurement of (see various sections covering items of work) 


Non-perishable, disposal “Of: ::2::22<2222:..-20. AIS V28 Re 111 
Outside highway right of way, disposal of........................... 67 
Rights in and use of materials found on the work.............. 28 
Roadside‘ production’ of:..22-::22.4 2 IO Ae ee 74 
Salvage of excavated siecle ei re ee 113-114 
Samples “and-Testset) OF SUNS ieee ee 48-52 
Storape Ofte 1OL ONE OtEMOIf: Qa 52-53, 59, 69-70 
Surplus,-excavated 333: Oe eee 120-121 
Unacceptables.25: aa Ue Oe Oa eee ae) 
Unusable, perishable, disposal of.................2.20.2002222222..------ rit 
Matting, jute; erosion control: 210710 feickodeve Se 165-166 
“Measured in the vehicle” 2-2-2222 ED Oe ees 89 
Measurement and payment (see also sections for various 
items ‘of work }.22 25 BEES Ores eI OUE 9eat 85-101 
Bituminous tables, weights and volumes..............2........2.022-- 90 
Common Carrier ‘rate’ adjustinents..2°0 2s Oe aS ee 96-97 
Eliminated “items esos see een eee eee eee ena eee 96 
Extra:'and force account" works. ¢ Sense. 2a 94-96 
Partial paymentecs scr ce ee 97-100 
Quantitres, measurement Of. 20) io. site coe eee 85-92 
Scope Of payment Qe eh clon MU fare ee eee 92-94 
Meedian, denne Gre Soir 2 te te eee eee eee eee 6 
Meésh, -wire,-fence-materials ee ee 730 
Metal bin-type retaining walls (see also Retaining 
walls, metal bin-type) 225 O02: S92) Le IR Ee 487-489 
Metat'prpe*and drains 22 ee ee 689-690 
Physical properties and tests.........0..........eecceceecceceeeeeeee eee 689-690 
SCOPe 222. Ser IE OM Jost 28 Ue AOI Ge DAG Bee 689 
Metal posts: 
And: braces. 2.2222 EL ST ea 728-729 
For chain-link -fence..2.228.2...210 2S BL By ors 511 
For culvert markers and guide posts..........22202.2....2..000002--2--- 719 
Por Tence, materials’ ost oter eee ea ee ee 728-729 
Markerese.i22..1. SOE R09 SORTED GC OV OD 529-530 
Tubular... ...c.h cee ln eng eo be ROE 728 
Metal,.- miscellaneous 22.20.28 eo ee ee 695 
Methods and equipment (see also Equipment)..........2........2..--- 46—77 
Substitutes :: .::.22:::2c522sccececsascc evade cecccetaleseceedoue eovescacs ee 8 




















Mineral aggregates: PAGE 
For base courses. h 2 ene) oS ING TOT sie 67 1-674 
Base and surfacing materials, watering...............02......... 157-159 
For bituminous courses............22220222200000.222eeceeeeeeeeeeeeeeee 675-678 
For portland cement products...........-.2.222.22222e2eeeeeeeeee 679-684 

Mineral filler, -commercial ite2:.o:2sccsce2ci ee DION OS 677 

Miscellaneous: 

Conerete-items,; paint fOr 202222) ss ccesecccccccccec sce EDM 703 
EyeTV CETTE! (0) 6 eee m ytehuenspee vee eee rs ack ea ele Rly klchspsinbaltaecbas 702 
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Bienes Mikes 2 et 227-234, 237-238, 254-256 
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Plantmix bituminous pavement................002002202000200-2-- 237-238 
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Motor graders, for roadmix bituminous surface......................... 252 

Mulch: 
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NNANS p ACNCE- DIALCTIAIScccovateiss est teaver axon ee A 729 
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Order of preference, plans and specifications..............2222222.2.....-- 33 
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PA yarie rite I este 141-142 
Overhead ‘structures, protectionsofiixiss tio deee te eee 64 
P 
Rais Relastomenic DE ATAN Sc. so2¢sces-exssepdgavvtearseasncseeeeie a 349 
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Painting—continued PAGE 
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Poriron, and) steclusenitems. 2. Al) 20S eee 701-702 
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Miscellaneous sarOnxtc.oe ketene, 702 
Mascellaneousstimber<stnuctures... Se oe. ey 702-703 
Bhysicalspropertiessand,.testsi.ss ee eee 701-703 
MeGrE TASES ralliC. Dats 4. Aertent ae 703 
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omtinbersise-dtemsvcc nse 2 RGU IE Se 702-703 

Paleontological objects, preservation of.......................2.-.-00000-+- 64-65 
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ine eek eb ah oO nw tries en I Pa 237-238 
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Pavements, bituminous plantmix—continued PAGE 
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DOSCHIPTOD o.ocznnncacnsbnSiasnnncenns-aciecascn MIC eee ee 279 
BRQUIP MCI ose pinned vanmmenacacsnenencnain BIO LAT ae ae ee 282-287 
PAIS EUIN S25 Seb ced te ee ie a 296-299 
Finishing equipment... cc cecec-cczsrecaas-. ae-lalon Disb: 285-286 
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IVIEXOTS de eee es se er 285 
1 §).611) ETC cero ru nc ttt, ne 288-289 
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Properties ANd tests ooo .oooo. ec eececagsetecsanecnneapena-es Le 280 
Protection .of, pavement.................------.. 815110. sO bas 300-302 
Reinforcement....:......,..........--.---3348 lesen ieiowstemo.). 288 
Riding tolerances... -......-<::2-2+00+s0ASRLETH IST GLE 299-300 
SELLING FOTINS 0 ccheoaedanesa-cqnece-ereeeceees HEU ISEtt OE eerie 287-288 
Spreading, compacting and shaping...........-.....20.0.-......-- 290-292 
Thickness requirements. for sciteisecu.-.o6ctu)a-saete 302-306 
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Paverso DituMINOUS.......-.-0s-220ss00<00>ssenesel IS -SOSe. eoes 234-235 
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Gontract item, defined. ccc... cuc.c.2dscqsnsssseseasncs-2-sce ee 3 
Extra work (see Extra work) 
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Payment—continued 
Force account (see Force account work) PAGE 
Goarantes by: COntractOt. sence AIR Ae 64 
Measurement and (see also sections for various items 
OD WORK ec tk Sb IO IR 85-101 
Patual ean Wns ons Jnlam beieriis.. sunt 97-100 
Schedule of partial, payments... 229M. Be eee 98 
Scope Of 22k are ian Dales. balsas Zu OO 92-94 
EG Sa ee cs SB stern lta OE ME I) tes 55 
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Beraittee Ncensés; ANG tAXCS I esectisrcnc tenn NG ee 55 
Personal liability of public officials.......20.2000000022202222e eee eee 63, 71 
Persons, responsibility for injury to, by contractor.................... 63 
Piers, placing and compacting at...........00222. ee. year rye 149 
Piles: 
Preservative. treatmentsifora Dis. sui leiain boise 505-507 
See nese ecen SE OR ee) por, J 695 
ieer mel fOP. 280 PEN ee he aa ee LO Ogee 695 
RIOT 2 ole fin sid cvcdon ce rinavamiieend AIS. IOP ME ee 711 
UN OS oo ac peters tien RIS BI Sa WLS Ti 412 
Piling: 
Bearing value and penetration.............000000022202.0002222-22--- 423-424 
Cnast-in-place) concrete..24.2-hos.2ivnen 420-421, 428-430 
Construction methods... 2a. ee 419-431 
Wranothiand extensions. 220 a ee 424-425 
Description: . 56 oc OO 419 
LTT AEs | ca OE ee 2 Me Tie ee TL 421-423 
Payipment 0) _............ 2 ephin 1at og SIs 9 2? 420-421 
ieads Jtteatmentof 7. I iia ee 427 
Renvths of oie Ln Sonos bain aes 419 
Wad (esting. ess ee ce BITS VIRUS 425-426 
Miateria lee eed FOS ae) we 419 
Micasurement 2c HO Ie IG Des Seri Sieie Latter 43] 
Payinentitr ceases. stems) 101 22D emis 431-433 
Precasttcancereteci ots flere, 419, 420, 422, 425, 427-428 
Preservative .treatment..of..__... 26841 93s Fees Sp 505-507 
SCRIP R al Siete es 5 eer aie See ai concrete Ls 430-431 
TR ar Lt ss Se SIE se ey ye Ae aE on eRa MRR ALE, 420 
RAVINE IE: TOK: shade ict ceieeinclee ioe 432 
ART) TATE de kk Re as ne S82 en 7 OR Le 60) OO 2 426-427 
AB) ace oc) 0 eo ee em reeeren Ewen =) =) ae. 427 
Pill cares,. 22 es ie oe iis... SE IS gee 625, 626 
Pins andivollers: 025. 23.0. Ra IOI I Bae. 692 
Pins tollerstand pin holesici 23 ncccorieieen A VIG S 403-404 
Pipe brackets) siemmiaterials........ ccc SOU SQ OE, 22879 707-708 
Pipe lines, abandoned, removal and disposal of.................-........ 111 
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Pipe and pipe fittings: PAGE 
Irrigation systems. 2206.20 eee 185, 191, 442 
Material. requirements...:5..2.....- 2025 eee Et) 

Pipes (see also Culverts ) 

Atuminum alloy fOr a ac ioc eeccctenes | ee 693 
Aluminum corrugated metal pipe and aluminum 
archi.culverts......... Semen eee eee 455-456 
Bituminous coated corrugated metal pipe and 
Pipe archesO ox. cs ssc a 689 
Bituminous coated corrugated metal pipe for 
underdrains). Jun aniez...ocwed ee 2 eee 690 
Bituminous fiber pipe:... 2... eee 687-688 
Catch basins, manholes and inlets; pipe or tile 
placed. in’masonryiiaerne ts 1h ee es 474 
Clay: pipes: 2220 Ls eee eae hee eee 687-688 
Forunderdrains))) alzintia slldue nei eee 465 
Concrete\and:claympipesandsdrainss.103.. yee. 687-688 
Corrugated aluminum pipe for underdrains........................- 690 
Corrugated metal pipe and metal arch pipe.................. 451-454 
Corrugated metal’ pipe and. pipe; archesaiase) see 689 
Culvyert.pipess(seezalsoi Culverts) 232. ee 435-440 
Installation of pipe: 
Insnew.embankment... 444-445 
Inainderdrain outlets... ee 467 
Irrigation. pipe Mee. knee eee 185, 191, 442 
Metal pipe.and:drains.-..... 12) eietog eee 689-690 
Non-reinforced concrete and clay pipe.......................... 441-442 
Quality réquirements.......<...... 20a ee ee eee 687 
Perforated: 
Bituminous, fiber pipe...4-..cac ce 688 
CONCTELE . DIPC sesh ee 687 
Concrete pipe.for underdrains.......22..4...08 eee 465-468 
Metal « pipe cern oe spsetccccssacatseoanceianuast Oe eRe ee 689 
Reipforeed:concrete- pipe... ee 443-448 
QOpality requirements 222 eee 687 
Sewer (see Sewer pipes ) 
Structural plate pipe and pipe arch culverts.................. 457-463 
Underdrains, pipes for (see also 
Wrderdraits)) occ cae 465-468, 687-690 
Welded seamless. steel. pipes....::..=deenieee eee 691 

Piping Recess, SM OCROU NS Gi Sees oo eR ee 185,49 737 

Pits: 

Beak fil UII occ o-ts cate cssspsienesaptenctgseecectaisess 1 te ea 111 
Brotectionuote 2), cc cecach sonnet ee ee 29 

Plans; definite 19. ..rrautte FAO), 05. cscpvetacevesetncscavess ote eee 6 

Plans and specifications: 
Change.mibyrcontractor:.:ossc<cascscsa tet suet. casa eee 2% 
Conformity, with. 5:5, wees 2. poled nie ee areal 32 
Contract smodification.........s::.01..c. 2h ie eae 32 
Coordination, Ofte Snenerth frre Levon. benahneds sont a5 








Plans and specifications—continued PAGE 
BeSBOuGAHON, OLA, See eee ea. cc cacucieeaeie RE 13-14 
PEULC TCR O Lotsa mercedes optics ch nce a ina oc si) 
Mater pEcl align Of 3.2 kkacsconavieckce tei eo 3.1733 
Oytlerroft preference ...c:..0c.cecacccsn AI ee eee 33 
POG AWOTKING OTA WIN GS aoc taesenericcen sees accecnc ll SE 31-32 
Plant inspection scr s fini eel Bohise arene Jy: hehe ee 1% SZ 
Piintertboxes, landscaping. co coaccsnacacacshscucs etwas Se 172-173 
Blantinetarcas elanGsCapin gh osc cy.cccusnascgcccesane<cculcuss eee L72-174 
Plantingi trenches) mi-ie* a eee tet tes 8s oli ciety singe Be 174 
Plantmix: 
Bituminous base (see also Bituminous Plantmix 
ase lee er tart er oe ae 207-209, 675-676 
Bituminous open-graded surface (see also Bituminous 
Open-graded surface.) gawi te Binesi:. 200 247-249, 677 
Bituminous pavements (see also Pavements, Bituminous 
plantmix)ote.....3 uc ees Pees 225-242 
Plants, landscaping (see also Planting areas; Roadside materials) 
Establishment svork eo hed concse eS 180-181 
Handling and shipping... (ews ole eae) beoee ees 170-171 
Trispection sof: ............2 merous ster) ome bee 171 
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PRU ooo cncncecbanedrnterentereadinnens dt. DSS eee pa ee Liy 
OIE VOT on cavngns vccasssnciyaaccseanse et 169-170, 733-734, 736-737 
Re PIA COTO IS ge Se ee ee 179 
Sine AndeUyIN Goss coree nc one At 177 
Stomacestemporary.. 24... ee oie oehccens, ee BEERS, le =172 
Watertioris ie peer? antes ss.ctouliern so mteree, he 723 
Wieitering teretese: . tases feceleuee ga teo eine. fh 0%, 177-179 
Plates: 
Bearing a0cesc Atl BOS Aes. Sees ethers, grisie, rege 406, 407 
CFAIHADEZIN DOF encores dnc eats iensen lb ee er 705, 707 
Step og ss foe eae ee et gine interes 393, 394 
stiffener, -calv.anizin srorinenm..siaaen oss hee tee 707 
Vic pee URERE NEMS... Pew = gk 1s Yn nd nee eee: 3952396 
WV TOUS Mh ION ER iene niecoriancinatcennnancen ne Oe SED 695 
PUR OPMS CABS SPE 8 haces seston att See. See ee 87-88 
Pivwood for forms iconerete structures... See es 336-337 
Pneumatic tired compactors and rollers......................... 131—133, 235 
POlesires MATOCE COM OL roe sncsatacetes nace aners easly s seen OO 64 
Portland cement concrete (see also Lightweight concrete) 
Admixtures........... D2) 7 Ree ee REL hy 7 Ee set 310-312 
Aggregates: 
Grading diniitstoficombinedes............ eve 282 
Stora pene louie ek eye eek seas Peart emer: Seutebre 316 
Cement, protecting and sampling._.......:.......220.48.4 315-316 
Classifications sand -pro portions 22) eee Sees 316-317 
Concrefe-makins Properties. ..-.geccesensenscaceoscienczes10.c ke! 312—314 
COnstelictlon eine LO USie eee et 315-331 
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Portland cement concrete—continued PAGE 
TIN OES WOR es es nea teint Se 326-328 
Descriptions peeeess cctv cee ae 309 
Equipment Gent saen. ncae eu os en ee 315, 319-325 
Gradation.requireMents 1. scccescews ssc A 309-310 
Hand mixing. 2A ee ee ae oe 326 
“Low alkali cement” used inc. ke Oe: 651 
Machine! mixings..14020i11L See SR Be 321-326 
Materials) 282, 226 i Svieccecedtcecentnannnsie OR 309-314 
Materials details of portland cement.........................2002.02.... 651 
On-sitemixedfconcrete, #02 ae eee 322-323 
Pavements (see Pavements, portland cement concrete) 

Py TVET Go nk ee ee 331 
Proportioning “methodsii.220)14 VAD 317-321 
Proportions, classifications and.........2022.2...00.20.22eeeeeeeeeee 316-317 
Protecting and sampling cement................222222..0...00.0..--. 315-316 
Ready-mixed concrete:.228-.i..... f RS ee 323-326 
Requirements and test methods.................2.0.......... 312-314, 651 
Retempering ck a. 2. nel RI ee 326 
Riprap, sacked (see also Riprap)...............-........-.- 477, 479-480 
Structures (see Concrete structures ) 
Test methods, requirements and..........00.0...222220.222.2220---- 312-314 
Tricalciuni. silicate stise ds im ice .ccevsoccsa ceca citceunsssuesnsaces 651 
TPrUCK Mixer OD MRIEALONS ss sesso i 323-326 
Waterborne ceiteeoneneag acu anawussiarsen io $5) 
Weather limitations -...22-2.2202.-2-cmcs----s-0. SS DOR BA 328-331 
Portland cement materials details.:.2.....2-. MikInd aS 651 
Portland cement products, aggregates for (see also 
Aggregates, portland cement products)......... 679-684 

Portland cemonttreatéed! basen. 3.22 ai) 211-224 

Post.clamps)\sign materials .....<..1.2. 2s 707 

Post-tensioning methods: 

Concrete: reitiforcemientic conta oet 1 a 699 
Precast prestressed concrete members..............2............. 359-360 
Posts: 
CATHIE, Pia Td Pee Ca cc ieecedt wcAjonthsi interno UE 516 
@oncréete ends paint for. wee eee 703 
@onstruction’ sign... Leeann le alana AI 631-632 
Culvert'markers and. guideloz.bie 22olanutn Dae 719-721 
PeHCin GRAS ie AIG Te cre iccwuecinc cist: ARC ee 510-512 
Line. ,aiaionns tavieidoes I oele ote). aleann SILSF ITT ZENIT 
Whstalimarker ooo ee ee a 529-530 
Metal fence. materials:c..222.0. ee eee 728-729 
Removal Of. .....2.....ccu DIEM. Oe See 193 
Riphtrof. way..markers<..2..-3.1.2..ckc. §27—528 
Steel pipe forais............ p0tiaines big. sorties: Jeera 708 
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Posts—continued PAGE 
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TOSS nn renee eecn ERT ee ts ee 362 
BPOU ANTS ree ee oak eee OEE ea YEE EEO 360-361 
“EET UTS) C11 cece latdelamtcteyl inhipiec henner BENE ate p= here aemprere pe ree, y+ oe 367 
NG EATS pi CY) All aaa de neal Nas chee eee ae eer oc eee) 359 
NVEGASTIFemMent.-.<... ce... oc ecce ti BIN. ee. beso. 367 
BPAY TETIE i Giese etc cesepesdecendes satasr en ARR 367-368 
Prestressing ‘methodsnst bee vissqoig.ta nolicinizaiy 359-360 
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saelay > ge) | Cert RRS OMRON Lod, + AVE eee ieee meenammeiin SEIN. 133 

Property marks, protection and restoration of......................... 64-66 

Proportioning methods for: 

Bortlanid- cement CONCERT aa ¥- Ste Y a 317-321 
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Of treés-and:shrubs:...vertl et Leet Sie 64, 105 
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Removal of structures and obstructions (see also Disposal of 


materials; types of structures and obstructions) Pace 
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Manholes, catch basins and inlets...................-..-.--e--2-e0e-eeeee2 112 
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| EA TR TEA Noth pated a cele malas atltads, Biren. Sarg nttiel tweearmmeny Seay oe bt 115-116 
Peristiatie In aterial ssi. ooo scceseer ct teaee ences 111 
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Temporary, signs and barricades... 2.1 s.csecres a enc tit 637-638 
Timber or piling designated to be salvaged.........................- 114 
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Rental of equipment: PAGE 
For. accommodating traffic.............:--....232sios setingbost 626 
Measurement and payment..............2.....02.0...22.000s0sseceeeeseeeee 90-92 

Reset culvert markers and guide posts..............0..220.00000cecseceeeeee-s 525 

Resident engineer, authority and duties of...............0000022-.22ct..- 36 

Restoration of property and landscape..........2.222220002.20..eeeeeeee 64—66 
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Restrictionssload: and:speed 24) oon 0s peat 38-40 

Retaimng walls} anetaliDin=type....<.-n-..cececcrcoceoesno-nses--n atau 487-489 
BSCR TVEEST Olathe ao race ogee cee AS olathe ee 150 

Retempering of portland ‘cement .concrete, .,..:..24,-.c-0ssdessttogeses 3 326 

Retursolproposalseuaranty o.oo ececec see teccre ncaa ss ee 20 

Reuse of materials after removal of structures...................... 113-114 
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Right of way: 
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Construction (Useable materials from old structures) ....... 114 
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Rivet-holest.4ec area SEED IBS se PEO 1G. 1295 384-386 
Subpunching O50 Oo. SA ivciecacesacncssncevecot EE 387 
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Roadbed, defined...... 0 ..----s--- Seed. zvoniguil siretoels 7 

Roadmix bituminous surface (see Bituminous roadmix 

surface) 22iraeyeud ys teltini bli iat ele. 251-260 

Roads.an: ditchtand:dike.areasanancua ss Gas ee 2 66 

ROndenle sOclined ym. are AT od he aot ee 4 
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Roadside materials (see also Erosion control; Irrigation 
systems; Landscaping ) 
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Roadside materials—continued PAGE 
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Requirements2vuek. 4B Pe Pe 2 es 733-734 
SCOPC iavssesrescteeceencende et BO A PO a eS ae 733 
Seed Siccsexeccosesdessaztied eccrine AAO Se Oe VO ee 734, 737 
TOpssOthsc.cnaateocabeconvitiscsseteatca ate ee ee ee 733, 734 
SL TOQ@AUICS Cited seceneiceecv nv etn renee ee 737 

Roadside signs: 3:Gttavecwcre S 630-631 

Roadway: 

Constructiondrainage during. {2092 BOS ee 122-123 
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Rock embankment compaction: 

COnsertictiOn MethOUS ee ne, er oe 129-130 
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Rounded:and transition:slopes#-) ec ee 139-140 
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Sign—continued PAGE 
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Sign posts (see Posts) 
Signals and lighting: 
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Materials: :::<.0:00...20c2...s2¢ee2etecie seeded eS RAS 539-540 
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Sign lighting fixtures: 
TALUS eri aa) aha R aa phn eSNG TEN DRB GAME Gs 592-595 
DCAD COSC Ia toh acctn nctyPe naan as cxaccdseorssnaxexsecsicsP SE RAMON 595 
SST SS WALCDES cA proses tuwwscxsneesircsooeb eh we 567-568, 571-572 
Sigtial faces sescsscsaccersiaseesrsvsscesanteasere ALN. MOUQUILY 573-576 
Signal head ‘mounting. s 2. Glens. 21. ia 2 577-578 
Standards, steel pedestals and posts................ 540-543, 604-605 
Stockpiling salvaged electrical equipment...................... 620-621 
VITA E esacce each mates cup ccet a pe cn aecnnvetniynchecrintnnrr imine ee 609-613 
WoO: POL CS teceesteere ten iareivanncinurrereinavnd le he ee 550 
Signs and barricades, partial payments on...............2222222202..... 99, 639 
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Installation...) 30x... nieces an eee 648-649 
VE RET kone ks Lt: 2a oe RE MORMOEM ES ST le 648 
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Storage of—continued PAGE 
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